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Ms. Mary Logan 
Remedial Project Manager 
USEPA, Region 5 
77 W. Jackson Boulevard 
Chicago, Illinois 60604-3590 

RE: Remedia1lnvestigation/Feasibility Study (RIIFS) Work Plan- Revision I 

April 10, 2008 
(1530) 

Wisconsin Public Service Corporation's Former Manitowoc Manufactured Gas Plant (MGP) Site 
CERCLA Docket No.: V-W-06-C-847 

Dear Ms. Logan: 

This letter contains responses to United States Environmental Protection Agency's (USEPA) written comments 
received February 11, 2008 regarding RIIFS Work Plan Revision 0 dated June 5, 2007 for the Manitowoc Former 
MGP. For ease of review, USEPA comments are summarized followed by our response to comment. The 
substance of these comment responses have been incorporated in RIJFS Work Plan Revision 1 enclosed herewith 
(clean copy, as requested). Revisions necessary to address USEP A comments on the Completion Report, received 
June 4, 2007 with responses dated July 25, 2007, have also been incorporated in Revision 1. Further, more details 
are provided in Revision 1 than were contained in Revision 0 related to evaluation of potential soil vapor intrusion 
(Section 6.5). 

General Comments 

1. integration with Multi-Site Field Sampling Plan (FSP) Comments: In a letter dated December 20, 
2007, EPA submitted comments on the FSP. This site-specific work plan refers to the FSP. Any 
applicable comments on the FSP apply to this work plan, as well. 

The comment is acknowledged. The SSWP references the Multi-Site FSP Revision 3 submitted on 
February 20, 2008. 

2. Use of Screening Tools (e.g., TarGOST): The work plan proposes that TarGOST may be used as a 
screening tool for the sediment characterization. Has any consideration been given to using this 
approach for some of the upland soils? For example, could this be used to evaluate residuals below 
the stabilized soils or in the vicinity of MW-12, MW-13 or MW-14? Alternatively, are there any 
screening tools for BTEX that might be useful? 

The use of screening tools has been evaluated (i.e., TarGOST, Darts) for the sediment and upland soils at 
the Manitowoc site, and it has been concluded that these screening tools will not be used. For the upland 
soils, collection of soil samples instead of indirect screening methods is preferred, becanse tar source 
areas are generally believed to have been previously excavated or addressed through insitu soil 
stabilization (ISS) measures. Investigating potential remaining source areas beneath areas of ISS, for 
example, first requires drilling through the stabilized monolith with a conventional drill rig, and it will be 
more efficient to collect a soil sample beneath the monolith with this same rig than to mobilize a second 
rig to use indirect screening tools. For the sediment, TarGOST will not be used because the source areas 
are generally defined based on previously collected data and additional sediment cores will be collected 
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for direct assessment of the presence/absence oftar. Accordingly, discussion of TarGOST and Darts has 
been removed from Section 6.7.5.1 of the SSWP. 

3. Potential Site-Specific Considerations for the Conceptual Site Model and Rl!FS Planning: the 
following site-specific considerations should be evaluated to better understand the site-specific CSM. 
Additionally, as appropriate, Rl sampling may be needed to address these concerns, and the FS may 
need to consider the concerns in the development of remedies. 

a. Groundwater/Surface Water Interactions: There are some reasons to believe that there may 
be groundwater/surface water interactions that may affect sediment quality. The Completion 
Report identified a number of upland sample locations below the water table with visually 
stained soils, LNAPL or DNAPL. It is not clear whether these potential sources may be 
moving towards the surface water. Additionally, historical sediment sample showed 
extremely high levels of BTEX in some samples near the shore. It is imperative to 
understand whether there may be contaminated groundwater and/or NAPL that is 
discharging to surface water and affecting either the sediment or the water quality, or both. 
Without this understanding, attempts at remediation may be less successful. 

As revised in Section 6.6.2, the proposed piezometer installations in the sand unit below the ISS material 
along the river (one to three piezometers at locations SBJOO, SBIOJ and SBJ02), and shallow well 
MW22 located on Wisconsin Central Railroad property, are intended to monitor the quality of the 
groundwater discharging to sediment and surface water. In addition, Section 6.7.5.2 includes discussion 
of evaluating potential residual upwelling (see response to Part 3c). 

b. Turning Basin Boat Traffic: An effort should be made to determine the impact that turning 
basin boat traffic may have on the fate and transport of contaminants and sediments in the 
site vicinity. While the work plan proposes to evaluate general flow velocity into and out of 
the turning basin, there are no proposals to evaluate localized velocity, prop wash, or other 
boat traffic influences that may be important to sediment stability and/or water quality. It is 
important to consider this in the Rl and the results may influence remedy assumptions in the 
FS. 

Section 6.7 .4 has been revised to include discussion of a qualitative assessment of water quality witliin 
the turning basin to provide information regarding the influences boat traffic on sediment stability and 
water quality. Also, Section 6.7.4 and Table 4 have been revised to include field-measured turbidity and 
total suspended solids in the Jab during the surface water sampling activities. 

c. Residual Upwelling: During previous work, upwelling of coal tar residuals has been 
observed in the river. Please plan to evaluate this during the Rl. If the upwelling occurs 
only in areas where (presumptively) sediment will be removed, it may be less important to 
understand the mechanisms at work. However, if this is occurring in areas where other 
remedial alternatives may be considered (e.g., capping or MNR), it may be more important 
to understand the mechanisms (possibly gas ebullition?), to better understand potential risks, 
and design and evaluate alternatives. 
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Section 6.7 .5.2 has been revised to include observation and documentation of locations where sheen has 
been observed on the surface water. In addition, sediment cores will be collected and examined for 
potential coal tar and gas bubbles. As discussed with USEPA, gas ebullition is the likely cause. 

4. Surface Water Sampling: The work plan proposes an approach to broadly understand potential 
surface water impacts from the site. While this is important, we may also need to consider a second 
phase that is more focused on localized impacts above and/or immediately downgradient of the 
contaminated sediments. This information may be important in evaluating remedial alternatives 
(e.g., existing conditions vs. potential dredging resuspension). Please provide flexibility in the work 
plan for the Step I sediment sample results to be used to refine or expand the surface water sampling. 
In addition, the surface water sampling should be conducted during warmer weather, as more 
volatiles and semi-volatiles would be released in warmer water temperatures. If possible, the 
appropriate surface water sampling time should coincide with one of the groundwater sampling 
rounds in 2008 when river water temperature would be conducive to cause a release to surface water 

Section 6.7.4 has been revised to clarify the data quality objectives (DQOs) and provide flexibility for a 
second surface water sampling event based on the results of the initial surface water sampling event, 
groundwater sampling, and/or warm weather conditions. 

5. Navigation Dredging: Since it is likely that remediation dredging will be evaluated as an alternative 
at the site, the RI and FS should consider the dredging in the navigation channel done by the US 
Army Corps of Engineers. The RI should summarize historic channel dredging, and to the extent 
possible, discuss the influence of this dredging on the fate and transport of site contaminants. The 
FS should consider future potential navigation dredging and the possible effects on site remedies. 

Section 3.6.6 has been included to summarize historic channel dredging events and includes discussion of 
contaminant fate and transport and considerations for future remedial options with respect to maintaining 
operational channel depths. 

6. Wisconsin Central Railroad Property: The site-specific Completion Report summarizes available 
data from the Wisconsin Central Railroad property. Based on the existing work, section 7.2 of the 
Completion Report recommends additional surface and subswface characterization of the Wisconsin 
Central Railroad property. Further, figure 2 of this drafi work plan indicates that the site boundary 
needs to be determined to the west. However, soil sampling on the Wisconsin Central Railroad 
property has not been proposed in this drafi as a data need or as sample locations. Please address. 

New Section 6.4.2.3 has been added to include collection of soil samples during installation of well 
MW22. Also, Section 3.6.1.2 provides a brief summary of the past sampling results on the property 
performed by WPSC (predecessor company Wisconsin Fuel &Light) and other sampling that was 
performed by Wisconsin Central associated with leaking aboveground and underground storage tank 
sites. The tank site information was obtained from the WDNR web site of Geographic Information 
System (GIS) registry for closed sites, and Bureau of Remediation and Redevelopment Tracking System 
(BRRTS) sites; this information is provided in Appendix B3. 
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7. Subsurface Sampling: The work plan proposes that subsurface sampling generally extends to 20 feet 
below ground surface. It would be useful to check depths and contaminant locations of previous 
subsurface samples, and base the new proposed depths on that historic information to try to bound 
the vertical extent of contamination. The approach to subsurface sampling should, of course, be 
linked to the work on characterizing potential continuing sources. 

The intent is to bound the vertical extent of contamination as described in Section 6.4.3, which states 
"Also, soil samples will be collected to define the vertical extent of contamination from both above and 
below contaminated layers, as needed, from each boring." Section 6.4.2.2 (Winter Property) has been 
revised to be consistent with Section 6.4.1 (On-Property Locations) to include "Soil borings will be 
advanced approximately 20 feet bgs, or until a minimum of 4 consecutive feet of soil that exhibits no 
MGP impacts (by visual observation and field PID screening) is encountered, unless refusal occurs at a 
shallower depth." Also, these sections have been revised to include the use of historic sampling 
information as a basis for proposed boring depths. 

8. Groundwater Monitoring for VOCs: EPA is aware that the site-specific groundwater monitoring 
program evolved over time under WDNR oversight, to represent site-related contaminants. 
However, it appears that there may be upgradient or "background" VOCs in the vicinity. Please 
evaluate whether it would be useful to conduct a full VOC scan for some rounds, because the 
presence of other contaminants (even if not site related) may affect the cost and effectiveness of 
certain groundwater remedies. 

A full VOC scan is being conducted on the treatment system influent sample collected semi -annually 
which, along with prior full VOC scans on the individual monitoring wells (sampling event in May 
2005), provides sufficient information to evaluate the cost and effectiveness of groundwater remedies. A 
summary of analytical data from the treatment system sampling through August 2006, and the May 18, 
2005 groundwater laboratory analytical report, are included in Appendix G. 

9. Field Documentation: Generally, EPA cannot mandate the format in which information is 
documented or submitted. However, it has been our experience that it is generally easier for our 
state agency counterparts to review information if it is provided on forms or in formats that are 
familiar. To the extent possible, please follow WDNRformats to document Rl work and/or results. 
This might include: 

a. The WDNR Well Information Form http://dnr. wi.gov/org/water/dwg/gw/(orms/4400 89.pd( 

b. There also may be Rl field and documentation activities associated with Chs. NR 700, NR 
105, NR 140, and NR I41. 

We acknowledge these forms are available. It is desired to maintain consistency in the Integrys Unitary 
Program and, as such, the field forms included in the Multi-Site FSP will be used. These forms address 
the elements of the referenced WDNR forms. 
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Jl. Specific Comments 

10. Section 2.4, Previous Response Actions, Excavation and Disposal, Page 7: Were the excavations 
done in 2004 or in 1994? 

The excavations were done in 1994. Section 2.4 has been revised accordingly. 

11. Section 3.1, Site Topography and Drainage, Page 8: Inclusion of a topographic map at the scale of 
figure 3 or Figure 4 would facilitate an understanding of this section. 

Site topography information has been added to Figure 4 and Section 3.1 has been revised accordingly. 

12. Page 13, first paragraph: While the area to the north and east may be zoned business, there are 
residential properties directly adjacent to the site. For example, the first parcel north of the WPS 
parking lot is 422 s. JO'h Street, is a residence. Please discuss this in the land use observations 

Section 3.4 has been revised to include this discussion. 

13. Section 3. 6.2.1, Groundwater Monitoring, page 17: Please provide a table with well depths and 
screen lengths for the existing wells. 

Section 3.6.2.1 has been revised to include a table of existing well information, including well depths, 
screen lengths, and date of installation. 

14. Section 3.6.2.1 and 3.6.2.2, Page 18 and Figure II: The text mentions the drawdown effects of 
extraction well PW-I and Figure II shows a cone of depression at the extraction well. It appears 
that the cone of depression is based entirely on the water level measured at the extraction well. 
Water levels at extraction wells should not be used directly due to well inefficiencies and losses. The 
water level measured in an extraction wells may be much lower than water levels in the aquifer 
material just outside of the well bore. There appear to be no water level measurement points outside 
the extraction well and near the extraction well. Using water levels at extraction wells can bias the 
interpretation of capture; the capture zone suggested by Figure II may be interpreted to be much 
larger than it actually is and the assumed groundwater gradient control may not be being achieved. 
A piezometer should be installed adjacent to the extraction well to confirm the achievement of 
hydraulic control. 

We acknowledge that the water level at the extraction well should not be used to interpret the capture 
zone of the extraction well. An existing piezometer (MW12D) is present adjacent to the extraction well 
which is screened at the same interval (20 to 35ft bgs) as the extraction well. The water level at 
MWI2D will be used for future capture zone interpretation in lieu of the water level at the extraction 
well. The groundwater quality and elevation at proposed water table well MW22 ( downgradient from 
the extraction well and off-property) will assist with determining the adequacy of the capture zone of the 
extraction well. If groundwater extraction is determined to be part of the final remedy for the site, we 
acknowledge that additional monitoring wells may be needed to more precisely determine the capture 
zone of the extraction well and confirm achievement of hydraulic control. 



Ms. Mary Logan, USEPA 
April I 0, 2008 
Page 6 

15. Page 19, last paragraph: I11e reference to a 2003 surface water sample with a detection of possible 
creosote oil components was collected by a WDNR Marine Warden and resulted in the issuance of a 
Wis. Stats 292.11, "Responsible Party" letter requiring WPS to investigate the degree and extent of 
the contamination and at a minimum, conduct an Interim Action according the requirements of NR 
708.11 Wis. Adm. Code. The erection of the signage was a result of the coal tar release to the 
environment and not in response to the DHFS report. 

The comment is acknowledged. Section 3.6.3 has been revised accordingly. 

16. Page 20, bullet: Please add a bullet specifying that other contaminants were found as well (e.g., 
sediment sample SB-22 (collected at 0-2feet) contained benzene at 32,000 mglkg, benzo(a)pyrene at 
330 mglkg, and total BTEX at 112,000 mglkg). 

Section 3.6.4 has been revised accordingly. 

17. Page 25 Groundwater COPCs: Given that new areas and new depths are being investigated as part 
of the RI, please add cyanide (OIA-1677) to the COPC lists for one round minimum to confirm prior 
findings and assess the new areas. 

Section 3.7 has been revised to add cyanide (OIA-1677) to the groundwaterCOPC list for one round 
m1mmum. 

18. Page 29, Section 4.2.4: Please remove the final sentence. Section 3. 7 does not discuss risk 
management tools, it discusses COPCs. Further, decisions about risk management should be 
deferred until later in the process. 

Section 4.2.4 has been revised to remove this sentence. 

19. Page 30, second paragraph and page 33, Section 4.3.4: Please leave flexibility in the work plan to 
consider the inclusion of a residential/and use scenario as part of the site-specific CSM and/or risk 
assessment after the data is obtained. Parts of the contaminated property are municipally owned 
with no restricted access. The property is bordered by residential property to the north. 

Sections 4.3 and 4.3.4 and Figure 12 have been revised to include the possibility of a residential land use 
scenario as part of the site-specific CSM and future risk assessment. 

20. Page 32 second paragraph: The future land use scenario of recreational use should probably 
include more than the Winter Property. The potential foture exposure scenarios for any property not 
under ownership ofWPSC, particularly along the waterfront should be further considered in the R1 
report 

Section 4.3.3 has been revised to include the possibility of future recreational land use for properties not 
under ownership ofWPSC, including City property and Wisconsin Central Railroad property along the 
waterfront. 

21. Page 34, birds (upland and Aquatic): The "qualitative habitat assessment" (appendix E) conducted 
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in January should be confirmed at a time of year when the full quality of the habitat on and off-site 
can be observed and evaluated to confirm or expand the findings. This can be done concurrently 
with the Rl work. 

Sections 4.1 and 4.4 have been revised to include discussion of confirming the habitat assessment for 
ecological receptors during a time of year when the full quality of the habitat on and off-site can be 
observed. 

22. Page 37, section 5.I, Task I: please ensure that this list includes the most recent versions of the 
multi-site documents. 

The comment is acknowledged. Section 5.1 has been revised to include the most recent versions of the 
multi-site documents. 

23. Section 6.3.3, Sampling Methods and Abandonment, Page 44: Are the "hydraulic-push" sampling 
techniques mentioned here equivalent to the "direct-push technology" mentioned in the Multi-Site 
FSP? It is stated that samples will be "selected as described in Section 4 of the Multi-Site FSP; this 
reference is not obvious; provide a more specific reference to the Multi-Site FSP or include the 
rationale for selecting samples in the Site Specific Work Plan. 

The hydraulic-push sampling techniques are equivalent to direct-push technology. For consistency, 
Section 6.3.3 has been revised to include the use of the term "direct-push" in lieu of"hydraulic-push." 
The sentence "Samples will be selected as described in Section 4 of the Multi-Site FSP" is not necessary 
and will be deleted. Rationale for selecting samples is included in the next sentence: "One discrete 
sample of surface soil (0 to 2 feet depth interval) will be collected from each location for analysis of the 
parameters and associated methods listed on Table 4." 

24. Section 6.4.2.I, City Property, Page 45: It is stated that soil borings will be performed to assess 
" ... the potentia/for remaining source in the sand unit below the ISS material." How is this potential 
being evaluated, if no soil samples are being collected? If only groundwater samples are being 
collected, then at most the potential for dissolution and leaching from any source material is being 
evaluated. Is the purpose of these soil borings to evaluate the potential of dissolution and leaching 
from any source material present into the groundwater, or is it to evaluate the potential presence of 
source material? Also, see general comment 2 above on the use of screening tools. 

The purpose of the soil borings is to evaluate the potential presence of remaining source material, which 
would include observation for coal tar product (DNAPL) or residuals in soils during logging of the soil 
boring. In addition to observation and the collection of the proposed groundwater grab sample, Section 
6.4.2.1 has been revised to include possible collection of soil samples if field observation and/or 
screening indicate the presence ofMGP impacts at any of these borings. Soil samples would be collected 
for additional confirmation of remaining source. 

25. Section 6.4.3, Sampling Methods and Abandonment, Page 46: Are the "hydraulic-push" sampling 
techniques mentioned here equivalent to the "direct-push technology" mentioned in the Multi-Site 
FSP? 
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As noted in the response to Connnent 23, the hydraulic-push sampling techniques are equivalent to 
direct-push technology. Section 6.4.3 has been revised to include the use of the term "direct-push" in 
lieu of "hydraulic-push." 

26. Page 47, Section 6.5: The nearby groundwater results should also be considered in evaluating the 
potentia/for soil vapor intrusion. 

Section 6.5 has been revised to include the consideration of the nearby groundwater results in evaluating 
the potential for vapor intrusion. 

27. Section 6.6.1, Existing Well Evaluation, Page 47: How old are the existing wells? ClarifY that 
depending on the results of the evaluation, wells may be redeveloped, rehabilitated, or replaced 
(consistent with SAS-08-05 of the Multi-Site FSP). 

As noted in the response to Connnent 13, Section 3.6.2.1 has been revised to include an existing well 
information table which includes well depth, screen length, and date of well installation. Also, Section 
6.6.1 has been revised to include discussion that depending on the results of the existing well evaluation, 
the wells may be redeveloped, rehabilitated, or replaced. 

28. Section 6.6.2. Monitoring Well/Piezometer Installation: It is stated on page 48, that drilling and 
well construction methods will be completed in accord with the methods in Section 4 of Multi-Site 
FSP. But the Multi-Site FSP is written generally and refers back to the Site Specific Work Plan. The 
Well Installation SOP in the Multi-site FSP mentions "commonly used well construction materials", 
"In general ... ", and "typically ... ". Somewhere specific details of well construction for this site 
should be provided. The wells will be constructed of what, of what diameters, with what screen slot 
size, with what size and amount of filter pack? Because the Multi-Site FSP is written somewhat 
generally, specific details need to be included in this site specific document for all the proposed 
piezometers and water table wells. 

Section 6.6.2 has been revised to include specific details on the proposed well construction. 

29. Section 6.6.2.1, Bedrock, Page 49: If the piezometers are to be drilled using sonic rotary methods, 
then why would "wireline rotary drilling methods" be used to obtain bedrock cores? 

Wireline rotary drilling methods will allow collection of competent bedrock cores for field inspection 
and logging of the rock quality designation (RQD). The sonic method uses vibration to advance the drill 
stem, which breaks up the cores. Once the competent bedrock cores are collected, the hole will be 
overdrilled using sonic drilling to provide a large enough diameter for installation of the piezometer. 
Section 6.6.2.1 has been revised to include this clarification. 

30. Section 6.6.2.2, City Property, Page 49: ClarifY the rationale for deciding the number ofpermanent 
piezometers to be installed. Exactly what field observations and/or mobile laboratory data would 
support installing the second and third piezometers? 

Section 6.6.2.2 has been revised to clarify the rationale. 
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31. Section 6.6.4, Water Level Measurements, Page 50: It is stated that water level measurements will 
be completed in accord with the methods in Section 4 of Multi-Site FSP. But the Multi-Site FSP is 
written generally and the applicable SOP includes two methods (electronic water level indicator and 
chalked steel tape) and refers back to the Site Specific Work Plan. The Multi-Site FSP states that 
water levels in wells containing tar will be measured with a weighted standard measuring tape 
(presumably chalked). What is the measuring method for other wells? 

Water levels in wells without product will be measured with an electronic water level indicator as 
indicated in Multi-Site FSP, Appendix A, SOP No. SAS-08-01. The well(s) with DNAPL product (i.e., 
MWI4) will first use an electronic water level indicator for water level measurement followed by a clear, 
bottom-filling bailer to measure product thickness (SOP No. SAS-08-01). Section 6.6.4 has been revised 
to include this information. 

32. Section 6.6.5, Sampling Schedule and Parameters: The work plan is proposing 1 year of quarterly 
sampling followed by annual sampling. While this is acceptable for planning purposes, if monitored 
natural attenuation ends up being considered as a remedial option for groundwater, more than one 
year of quarterly data likely will be needed to demonstrate a clear trend of decreasing contaminant 
concentrations. 

The comment is acknowledged. Sections 6.6.5 and 6.6.8 have been revised to include this discussion. 

33. Page 52, section 6. 6. 7: If it is determined that a well requires abandonment, please confer with the 
agencies regarding the abandonment and the need to construct a replacement well in that location. 

Section 6.6.7 has been revised to include this step in the process for well abandonment. 

34. Page 56: section 6.7.4: Please clarify the DQOs for the surface water samples. At this time, only 
one surface water sample will be taken above the known impacted area. If the intent of the surface 
water sampling is to determine if the impacted sediments are contaminating surface water, then a 
much higher percentage of samples should be collected above the impacted areas. In addition, the 
surface water sampling should be conducted during seasonal conditions conducive to releases (e.g., 
warmer water temperatures). 

As discussed in the response to Comment 4, Section 6.7.4 has been revised to clarify the data quality 
objectives (DQOs) and provide flexibility for a second surface water sampling event based on the results 
of the initial surface water sampling event, groundwater sampling, and/or warm weather conditions. 

35. Page 57, first paragraph, section 6. 7.4: Please discuss the basis for the proposed velocity 
measurements at "0. 6 times the total water column depth." Is there any reason to believe that the 
water velocities may differ at different depth strata so significantly that the data would affect the 
interpretation of the results? 

Section 6. 7.4 has been expanded to evaluate water velocity at up to two intervals within the water column 
depending on water depth, consistent with SOP SAS-09-02 in the latest version of the Multi-Site FSP. 
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The minimum and maximum velocity at each depth and each location will be recorded on field logs to 
evaluate the differences in water velocities with depth and for use in the FS. 

3 6. Page 59, section 6. 7. 5.1: Please evaluate whether the proposed distribution of sample quantities 
and PAH range is best. For example, are 5 samples above 1000 ppm likely to be needed? Should 
there be some samples below I 0 ppm that may not be reference locations? Also, will the samples be 
screened for BTEX to ensure that the toxicity is related to PAHs, and if so, how might we account for 
BTEX toxicity in the SLERA? 

Initial PAH sample results may be used with an average TOC concentration (from previous analytical 
results) to evaluate whether the PAH concentrations summarized above provide an appropriate range of 
predicated toxicity using the USEP A's equilibrium partitioning sediment benchmark (ESB) approach. 
The distribution may be adjusted based on site-specific conditions. 

BTEX and other COPCs will be analyzed to assess confounding effects. COPC concentrations will be 
compared to the screening levels presented in the Multi-Site RAF. If necessary, the samples selected for 
toxicity testing may be adjusted to include elevated BTEX concentrations. 

37. Page 60, third full paragraph, section 6. 7.5.1: Please provide more detail about how and when a 
determination to conduct a benthic community structure assessment will be made. If done, it should 
be conducted at an appropriate season. Finally, how will the potential effects of boat turning and/or 
navigation dredging be distinguished from contaminants? 

The discussion on the benthic community structure assessment was moved from Section 6.7.5.1 to 
6.7.5.2. Section 6.7.5.2 has been expanded to include decision criteria for performing the benthic 
community structure assessment. The approach and locations will be reviewed with USEPA prior to 
performing the assessment in an effort to distinguish the potentially confounding effects of boat traffic 
and/or dredging versus COPC concentrations in sediment. 

38. Page 62: The section on sediment source area delineation calls for a screening assessment to 
characterize the presence or absence of tar and the total PAHs. The section is fairly vague about 
what will be done- it states that TarGOST may be used, or other methods such as poling or coring. 
Prior to the work, additional detail about how this delineation will be conducted should be provided 
to the Agencies. 

The potential use of TarGOST to evaluate source areas in sediment has been removed. Source areas will 
be delineated as part of Step II sediment sampling using previously collected data and results of Step I to 
focus the initial sediment sampling locations as described in Section 6.7.5.2. 

39. Page 64, Section 6. 7.5.2, first paragraph: Prior to the work, additional detail about the specific 
method to obtain sediment cores should be provided to the Agencies. 

The specific drilling methods will be identified to USEPA prior to contracting as described in Section 
6.7.5.2, the second paragraph. The drilling method selected will consider core recovery, core 
disturbance, contractor availability, and contractor costs. 
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40. Page 65, first paragraph: Please rephrase the statement " ... the core location will not be considered 
in the FS." All cores that are analyzed must be reported in the Rl and should be "considered" 
(acknowledged) in the FS. Perhaps a better phrasing would be "Data from the cores and the site
specific risk values will be used in the FS to establish areas for which remedial alternatives will be 
developed. " 

The text has been revised as suggested. 

41. Page 65-66, Sampling Transects: This section acknowledges that the location of transects may be 
adjusted based on findings in Step 1. Please plan to discuss this with the Agencies after Step 1 
information is available. Additionally, there are some inconsistencies between the introductory 
paragraph and the bullets (e.g., is TS2-I 500 or 600 feet upstream; is TS2-9 500 or 700feet 
downstream?). Finally, we should begin a dialogue about how data will be extrapolated between 
data points because this may influence decisions about more samples in certain areas, spacing of 
transects, or other characterization approaches. 

The initial sediment transects/locations will be reviewed with USEPA prior to initiating Step II sampling. 
Section 6.7.5.2, the first paragraph under "Sampling Transects" has been modified to include discussions 
with USEPA prior to initiating Step II sampling. Initial sediment transects and locations may be adjusted 
based on the findings of Step I. 

42. Page, 70 investigative derived waste: prior to collecting samples for disposal purposed WPSINRT 
should contact the receiving landfill and obtain the list of required samples and analyses protocol. 

Section 6.8 has been clarified to include contact with the landfill to verify the required analysis prior to 
sending waste characterization samples to the laboratory. 

43. Table 4: Please consider adding the following parameters to be analyzed: 

a. Surface water- TSS and or turbidity should be listed in note 8 as a field parameter. 

b. Sediment -It might be useful in developing remedies to include some measures of bearing 
strength, in-situ porosity, or bulk density. 

43.a. Surface water samples will be analyzed for total suspended solids (TSS) in the analytical 
laboratory and turbidity will be measured in the field during surface water sampling activities. 

43.b. Field measurement affine-grained sediment shear strength was added to Table 4. Bulk density and 
porosity can/will be back-calculated using specific gravity and moisture content test results, and the 
assumption that the sediments are saturated. 



Ms. Mary Logan, USEPA 
April I 0, 2008 
Page 12 

Please do not hesitate to contact Mr. Brian Bartoszek (lntegrys Business Support, LLC) at 920-433-2643 if you 
have any questions regarding this letter or the enclosed Work Plan Revision l. Per our earlier discussion, we are 
available to have a conference call regarding the revisions made to these documents in order to expedite 
finalization of these documents. 

We look forward to your review and approval. 

Sincerely, 

NATURAL RESOURCE TECHNOLOGY, INC. 

~~k (;, . 2~->~i'Z''-
JuJie A. Zimdars, PE 
Senior Engineer 

J 
Richard H. Weber, PE 
Managing Engineer 

Encl.: Rl/FS Work Plan, Revision l (3 hard copies, plus 2 CD's) 

cc: Mr. Brian Bartoszek, IBS (w/l CD) 
Ms. Annette Weissbach, WDNR (w/l hard copy) 
Mr. Mark Thimke, Foley & Lardner (letter only) 

[P:\1500\1530\Reports\Site Specific Work Plan\SSWP Rev l\1530_R1_FS_Response_to_ USEPA_ Comments_0804l O.doc] 
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1 INTRODUCTION 

1.1 Purpose 

WPSC Manitowoc Former MGP Site 
Site-Specific Work Plan 

Revision I 
April 10, 2008 

Section 1 -Introduction 
Page I of91 

This Site-Specific Work Plan (SSWP) describes the procedures to be followed and tasks necessary to 

complete the Remedial Investigation and Feasibility Study (RI/FS) at the former Manitowoc 

Manufactured Gas Plant (MGP) facility (Figure 1), in accordance with the Administrative Order on 

Consent (AOC) and Statement of Work (SOW), CERCLA Docket No. V-W-06-C-847, dated May 5, 

2006. The AOC and SOW addresses six of Wisconsin Public Service Corporation's (WPSC) former 

MGPs. Under the AOC/SOW, a generic approach to addressing the six sites is to be developed (the 

Multi-Site approach), which, in tum, may be modified to account for site-specific differences that may 

exist at a particular location. 

As discussed in this SSWP and the Manitowoc Completion Report (December 2006, Natural Resource 

Technology, Inc. [NRT]), substantial RI and response actions were previously performed prior to 

WPSC's transferring the Site from the Wisconsin Department of Natural Resources (WDNR) to the 

United States Environmental Protection Agency (USEPA). This SSWP builds upon previous data and 

information, as well as reports prepared by WPSC. This SSWP was prepared in accordance with 

applicable federal regulations, including Comprehensive Environmental Response, Compensation, and 

Liability Act (CERCLA, or "Superfund") as amended by Superfund Amendments and Reauthorization 

Act (SARA) and the National Contingency Plan (NCP). 

The SSWP includes elements of the FS, as defined in the SOW that will be fully developed pending 

approval of the Multi-Site FS support documents. Although the Multi-Site support documents are not yet 

approved, and USEP A has not yet finished review of the Completion Report, WPSC developed this 

SSWP to maintain progress with respect to the former Manitowoc MGP facility. If necessary, 

modifications will be provided in revisions or separate documents, as appropriate. 
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This SSWP identifies the procedures to be used for evaluating the nature and extent ofMGP residuals in 

soil, groundwater, sediment, and surface water for use in human health and ecological risk assessments 

and feasibility studies. The risk assessments will determine if the Site presents a risk to human health 

and/or the environment. The SSWP also sets forth the process to be used to develop and evaluate 

remedial alternatives. 

1.3 Scope 

The SSWP is organized as follows: 

Section 2 Site Background and Setting 

Section 3 Summary of Site Characteristics 

Section 4 Site-Specific Conceptual Site Model Summary 

Section 5 Project Scoping and Planning Activities 

Section 6 Site Characterization and Assessment Activities 

Section 7 Remedial Investigation Report 

Section 8 Feasibility Study Scope of Work 

Section 9 Schedule 

Section 10 References 
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2 SITE BACKGROUND AND SETTING 

For the purposes of this document, the following definitions will be used herein: 

• Facility- Refers to the former WPSC MGP structures and related areas (Figures 3 and 4); 

• On-property- Refers to the specific parcel currently owned by WPSC located at 402 North 
Tenth Street, Manitowoc (Figures 2 and 3); and 

• Site- Refers to areas where contamination related to the former MGP has been discovered 
through site investigation activities completed to-date and near-by areas necessary for 
implementation of the response action. These areas include the facility and on-property as 
well as portions of City Property, Chicago Street and North Eleventh Street right-of-ways, 
privately owned and WPSC-owned land south of Chicago Street and privately owned land 
west of North Eleventh Street, and an adjacent portion of the Manitowoc River containing 
contaminated sediments related to the former MGP. The approximate extent of the upland 
portion of the Site is shown on Figures 2 and 3. 

2.1 Site Description and Current Conditions 

The former Manitowoc MGP facility is located at 402 North Tenth Street, Manitowoc, Manitowoc 

County, Wisconsin (Figure I). The current WPSC property (referred to as on-property) is bounded on the 

northwest by City-owned property and the Manitowoc River, on the north by additional WPSC-owned 

parcels (not included as "on-property''), on the east by North Tenth Street, on the south by Chicago Street, 

and on the west by North Eleventh Street (Figure 2). The property encompasses approximately 1.1 acres as 

shown on the property owner and zoning map (Figure 3). A multi-tenant office building occupies much of 

the property, which was formerly used by Wisconsin Fuel & Light Company (WF&L). Areas north, east and 

west of the building are covered by asphalt pavement, whereas the south side area is mostly grass. Currently, 

Manitowoc Food Service leases the top floor of the building for office space. The bottom floor of the 

building is used mainly for WPSC vehicle storage and also contains the groundwater treatment system 

equipment. The former MGP structures were located mostly on-property, with the addition of a former gas 

holder located off-property to the south (Figure 4). 

The City owns property between the subject property's north property line and the river (triangular-shape 

property shown on Figure 3). The property located west of the subject property on the west side of Eleventh 
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Street (along the river) is owned by Canadian National Railroad (formerly Wisconsin Central Railroad Ltd). 

To be consistent with past reports, the property will continue to be referred to as the Wisconsin Central 

Railroad Property. Braun Building Center Inc. is located south of Wisconsin Central Railroad's property. 

Braun Building appears to use Wisconsin Central Railroad's property to store lumber for their pre-fabricated 

building operations. The properties located south of the subject property, on the south side of Chicago Street, 

are owned by Tom Kitzerow Enterprises LLC (parcel on the west), 306 Nortb Tenth Street Building LLC 

(parcels in middle) and Winter (parcel on the east). WPSC owns a small parcel along the south side of 

Chicago Street, adjacent to the Winter Property. The building on the Winter Property, where an MGP gas 

holder was located, is an attorney's office. 

The Manitowoc River is approximately 400 feet across adjacent to the former MGP facility and is utilized 

as a turning basin for large cargo ships. A sheet pile wall exists adjacent to the City Property and steep 

banks exist on both the nortb and west ends of the wall. There is no obvious location to easily access the 

river and only a limited distance out into the river is possible for wading. At a distance of approximately 

60 feet from the shoreline, water depths are known to be more than 21 feet, the project depth within the 

U.S. Army Corps of Engineers (USACE) navigation channel. It is difficult to accurately estimate the size 

of the Site within the Manitowoc River based on the historic results; therefore, data from the work 

outlined herein will be used to establish the size of the Site within the river. Property owner information 

and zoning is shown on Figure 3. 

The responsible party, Site location and identification information is summarized below. 

Responsible Party: 

Site Location: 

USEP A lD (WDNR ERR TS #) 

1530-SSWP Rev-1 

Wisconsin Public Service Corporation 
Contact: Mr. Brian Bartoszek (920.433.2643) 
700 North Adams Street, P.O. Box 19002 
Green Bay, WI 54307 9002 

T19N, R24E, Section 19 
402 North Tenth Street 
Manitowoc, Wisconsin 
Manitowoc County 
WIN000509949 
(02-36-000219) 
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The majority of the upland portion of the Site is covered with pavement and buildings with a slope toward 

the Manitowoc River. Nineteen monitoring wells and piezometers and one pumping well are located on 

or near the Site. The monitoring wells are located on property currently owned by WPSC, property 

owned by others, City Property adjacent to the river, and City right-of-way of streets to the west and 

south (Figure 2). 

2.2 Site History 

Sanborn maps obtained for development of historical maps for this SSWP were from 1883 through 1966 

and showed the presence of numerous former MGP related structures from the early 1900's to the 1950's 

(Appendix AI). Also, a 1963 historical plant drawing indicated some former MGP related structures 

(Appendix A2). These maps were used as source maps to update the historical map for the facility. 

These structures are shown on Figure 4 and include: 

• Retort building with condenser and purifier; 

• Water gas plant building; 

• Purifying boxes; and 

• Two gas holders with capacities of I 00,000 cubic feet (on-property) and 300,000 cubic feet 
(off-property to south in location of present Winter building). 

Background research for this Work Plan was supplied by Environmental Data Research Inc. (EDR). The 

EDR radius map and report are provided in Appendix B I. The report indicates that several aboveground 

storage tanks were present on the west side of North Eleventh Street on property previously owned by 

Shell Oil, Sinclair Refining Co., and Standard Oil (approximate locations shown on Figure 5). This 

property is currently owned by Canadian National/Wisconsin Central. Two leaking underground storage 

tanks (LUSTs) and one leaking above ground storage tank (LAST) were documented in the EDR report as 

the Holmes Oil site (Appendix B2); however, Canadian National/Wisconsin Central is listed as the 

responsible party. The investigation was closed with deed restrictions by the Wisconsin Department of 

Commerce (Commerce) in September of2005. 

Additional near-by impacted sites documented in the EDR report include a LUST site located south of the 

property at 308 North Tenth Street, and an Environmental Response Program (ERP) site also south of the 
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property at the comer of North Eleventh and Buffalo Street (Appendix B2). Metz Baking Company was 

the responsible party for the LUST site which was closed by WDNR in August of 1996. That property is 

currently owned by 306 North Tenth Street Building LLC. Soo Line and Canadian National Railroads 

were the responsible parties for the ERP site which had reported polynuclear aromatic hydrocarbon 

(PAH) and volatile organic compound (VOC) impacts. This site was conditionally closed by WDNR 

with deed restrictions in July of 2006, and is currently owned by Canadian National/Wisconsin Central. 

2.3 Previous Investigation Summary 

The Completion Report (December 2006, NRT) contains a full bibliography of the reports and summaries 

issued for the Site. Site investigation and remediation activities were previously undertaken since the 

late-1980s through the present. Investigations completed prior to the soil remediation activities in 1993 

and 1994 focused on identifying source areas and groundwater assessment. Investigations included soil 

borings and groundwater sampling from monitoring wells and piezometers. WDNR supervised 

remediation activities that were performed in 1993 and 1994, as discussed in Section 2.4. 

Additional investigation work occurred between 1995 and 1997 for the upland portion of the Site and 

between 2000 and 2003 for the Manitowoc River. All upland sampling locations are shown on Figure 6 

and all sediment poling and sampling locations in the Manitowoc River on shown on Sheet I. 

Supplemental Site investigation activities focused on the Manitowoc River, the Wisconsin Central 

Railroad Property, and the MGP product discovered at groundwater monitoring well MWI4located near 

the southwest comer of the on-property building. Groundwater remediation and monitoring is on-going 

and groundwater monitoring reports have been prepared on an annual basis, the last one dated October 31, 

2006 (October 2006, NRT). The current conditions of the Site are summarized in Section 3.6. 

2.4 Previous Response Actions 

A number of response actions were previously performed at the Site (see Completion Report, December 

2006, NRT). These previous response actions are illustrated on Figure 7 and include: 

• Excavation for Sheet Pile Retaining Wall Reconstruction. As part of implementing in-situ 
solidification/stabilization (ISS), the anchor system for the existing sheet pile wall was 
replaced. These activities included removal and segregation of the top 2 feet of overburden 
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soil and removal of 3,051 cubic yards ( 4,271 tons) of contaminated soil and disposal at 
Ridgeview Landfill in Whitelaw, Wisconsin in June and July 1993. Drawings of the 
retaining wall (Sheets S 1 and S2, Appendix C) indicate that the wall is constructed of sheets 
that are approximately 36-feet in length. The top of the wall is at approximately 585 feet and 
extends down to approximately 549 feet, which is near the till and/or bedrock surface as 
shown in the cross-sections (Sheets C3 and C4, Appendix C). 

• In-situ stabilization and solidification (ISS). Approximately 13,772 cubic yards of soil was 
treated by ISS in 1993 and 1994 on the north, west and south sides of the on-property 
building, the majority of the ISS area being located on City-owned land or right-of-way. 
Soils were treated to reported depths of 32 to 40 feet below ground surface, ending in native 
sand material. As part of this activity, 4,093 cubic yards of overburden soils were required to 
be landfilled. This material expanded above ground during the ISS process. 

• Surface Soil Removal. The top four feet of soil was excavated on the north side of the on
property building in 1994 (most likely). No documentation of this surface soil excavation 
was found in the 1995 Interim Closure Report with exception of a report figure showing this 
4-foot excavation, and therefore the disposition of the soil is unknown. From this 1995 map, 
NRT estimates that the surface area of the 4-foot excavation is 17,575 square feet, with an 
estimated volume of2,600 cubic yards (3,640 tons). 

• Excavation and Disposal. Soils were excavated in January 1994 in the following areas: I) a 
small area located west of the storm sewer; and 2) a larger area located west and south of the 
on-property building and east of the storm sewer. The majority of the soils were excavated in 
the right-of-way of North Eleventh Street and Chicago Street. Approximately I ,410 cubic 
yards (1,975 tons) of coal tar impacted soils were removed and disposed at Ridgeview 
Landfill. The final depth of the excavation was based on the depth to groundwater, ranging 
from I 0 feet to 12 feet below ground surface. 

• Backfilling and Surface Restoration. The excavation performed west and south of the on
property building, and presumably the surface soil excavation performed north of the 
building, were backfilled with clean imported fill. Following this, asphalt or concrete 
pavement was restored in all areas that were disturbed, including ISS and excavation. 

• Groundwater Remediation. A single groundwater extraction well (PW -I) and pre-treatment 
system (filtration followed by granular activated carbon) were installed in 1997 to address 
residual product and MGP residuals outside of the stabilized area (e.g., well MW14 area). 
The well is located in the North Eleventh Street right-of-way. The system discharges to the 
City of Manitowoc wastewater treatment plant at flow rates ranging from 4 to 18 gallons per 
minute (gpm). 
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3 SUMMARY OF CURRENT SITE CHARACTERISTICS 

3.1 Site Topography and Drainage 

The Site is located along the southern bauk of the Manitowoc River and contains topographic features 

related to the floodplains and bluffs of the river (Figures 3 and 4). River stage is approximately 580 feet 

above mean sea level (MSL) at the Site. The banks of the river in the vicinity of the Site are steep woody 

slopes and/or sheet pile walls. Areas within the 100 year floodplain defined by the Federal Emergency 

Management Agency (FEMA) are located adjacent to the river banks (Figure 3), including: 

• A portion of the triangular shaped City parking lot located along the river and a portion of the 
property located south of the City lot; 

• The northern end of North Eleventh Street approximately 60 feet south of the sheet pile wall; 
and 

• The private road west of North Eleventh Street located on Wisconsin Central Railroad 
Property between the river and the storage buildings on Braun Building Property. 

Generally, the floodplain is flat with a mild slope toward the Manitowoc River. Ground surface elevation 

of the floodplain is approximately 590 feet above sea level. 

Slopes from the bluff down to the floodplain are found northeast of the parking lot between the on

property building and the fence on top of the bluff, and from the intersection of North Tenth and Chicago 

Streets down to the river along Chicago and North Eleventh Streets (Figure 4). On-property, the ground 

slopes steeply from the top of the bluff down to the northeast corner of the parking lot. Off-property, 

Chicago Street and North Eleventh Street slopes moderately from the top of the bluff down to the river 

along the southern and western edges of the property. The on-property building that borders the parking 

lot on the east and south sides was constructed along the edge of the bluff so the basement floor is at the 

same elevation as the parking lot (100 year floodplain), and the first floor is at the same elevation as the 

top of the bluff. 
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The remainder of the Site, including the eastern portion on-property and within Chicago Street and the 

Winter Property is located on top of the bluff. The bluff is generally flat with ground surface elevations 

of approximately 600 feet above sea level. 

Surface water from the floodplain areas slopes off the bluff described above and flows over land into the 

river. Curb-side storm inlets collect runoff from paved surfaces, roads, and grass areas located on top of 

the bluff. Storm water from the bluff enters the 12-inch storm sewer in Chicago Street which flows west 

into a 15-inch storm sewer located in North Eleventh Street. From there, the water flows north towards 

the river and discharges from a storm sewer pipe that passes through the sheet pile wall. There are no 

wetlands present in the vicinity of the Site as further documented in Appendix E. 

3.2 Geology and Hydrogeology 

The information provided below is based on previous investigations, and it includes results from soil 

borings, test pits, groundwater monitoring wells, etc. This summary is an overview for purposes of 

providing reference information in this SSWP. Details are set forth in the Completion Report (December 

2006, NR T) and other previously referenced Site documents. 

3.2.1 Regional Setting 

Manitowoc is located on the western shore of Lake Michigan and lies within the Wisconsin-Lake 

Michigan basin. The Wisconsin-Lake Michigan basin is a 3,600 square mile drainage area that lies along 

eastern Wisconsin and borders the western shore of Lake Michigan (Skinner and Borman, 1973). The 

near-surface geology of the Manitowoc area is characterized by poorly permeable glacial lake deposits of 

sand, silt, and clay that range up to 150 feet thick. Stratified sand and gravel alluvial deposits also occur 

along the Manitowoc River. 

Silurian dolomite bedrock underlies the glacial soils around Manitowoc, and is present at depths between 

50 and 200 feet below ground surface (bgs ). In the Manitowoc area, the Silurian bedrock is the top of a 

sequence of layered sedimentary rocks dating from the Cambrian to the Silurian which overlie crystalline 

pre-Cambrian rocks. Regionally, this sequence of sedimentary rocks slopes to the southeast. 
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The Wisconsin-Lake Michigan basin contains three main aquifers, the unlithified sand and gravel aquifer, 

the Niagara dolomite aquifer, and the Cambrian sandstone aquifer, The sand and gravel glacial alluvium 

in the basin is a significant source of water, These deposits may be inter-layered with or covered by less 

permeable overburden, Thick accumulations of sand and gravel have produced as much as I ,200 gpm in

land; while, collector (Ranney) wells in Manitowoc that induce recharge from Lake Michigan have 

produced as much as 5,500 gpm (Skinner and Borman, 1973), Generally, groundwater flow in the sand 

and gravel is toward rivers and streams that eventually discharge into Lake Michigan, Recharge is local 

from precipitation and surface water bodies, 

The Niagara aquifer underlies the sand and gravel aquifer and is the most widely used source of 

groundwater, Water moves through cracks, crevices, and fractures within the dolomite bedrock The 

distribution of those openings is not uniform throughout the formation and therefore we!I yields from this 

formation are not predictable, Most wells produce at least l 0 gpm and some high capacity wells have 

produced up to 1,200 gpm (Skinner and Borman, 1973), Many parts of the Niagara aquifer are artesian, 

due in part to the glacial clay till overburden present in most locations, Generally, groundwater flow in 

the Niagara is toward Lake Michigan, Recharge to the Niagara is local, and paths of movement are short, 

The Cambrian sandstone aquifer underlies the entire Wisconsin-Lake Michigan basin and includes 

Ordovician and Cambrian units between the Maquoketa shale and Pre-Cambrian rocks, Where present, 

the Maquoketa shale is a regional aquatard that isolates the Niagara and Cambrian sandstone aquifers, 

The sandstone aquifer is most extensively used in the southern portions of the basin including the 

Milwaukee area, Yields from this aquifer vary with the thickness of the sandstone penetrated, with as 

much as I ,500 gpm being produced in a well near Milwaukee (Skinner and Borman, I 973), Generally, 

groundwater flow in the sandstone is toward Lake Michigan, Most recharge to the sandstone is by lateral 

movement of water from west of the basin, although a small amount of water moves down through the 

Maquoketa shale, 

3,2,2 Local Summary 

Soil stratigraphy at the former Manitowoc MGP Site consists of three to I 0 feet of miscellaneous sand, 

silt and clay fill material overlying glacial deposits of sand with varying amounts of gravel, silt and clay, 

The glacial deposits along the western portion of the property generally consist of sand and silt, while the 
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deposits on the eastern portion of the property consist mostly of sand and graveL Unlithified materials 

extend to at least 40 feet bgs, and bedrock is estimated to be approximately 50 feet bgs depending on 

surface elevation. 

None of the Site soil borings or wells penetrated into bedrock. The top of bedrock and/or pieces of 

bedrock have been noted on a few of the boring logs in the Completion Report (December 2006, NRT). 

Cross-sections of the ISS area (Sheets C3 and C4 of Appendix C) show the bedrock surface is flat and 

located approximately 40 feet bgs adjacent to the river. 

Depth to groundwater measurements across the Site are variable (between five and 22 feet bgs) due to 

changes in topography discussed above. Groundwater measurements indicate that shallow groundwater 

horizontal gradients are relatively flat (around 0.003 ft/ft) and flow is generally north towards the 

Manitowoc River (Figure II). The Manitowoc River is a gaining stream near Lake Michigan that 

receives groundwater and surface water from the Manitowoc area and discharges into the lake. Shallow 

groundwater from the central and western portions of the Site currently are captured within the cone of 

depression created when groundwater pumping well (PW -I) is active. 

Currently there are no nested wells with piezometers for the evaluation of groundwater vertical gradients. 

Additionally, there are no wells monitoring groundwater in the bedrock to determine local bedrock flow. 

3.3 Climate 

The climate in the vicinity of Manitowoc is typically continental with some modification by Lake 

Michigan. The moderating effect of Lake Michigan is well illustrated by the fact that the growing season 

of 140 to 150 days along the east-central coastal area is of the same duration as in the southwestern 

Wisconsin valleys. The average date of last spring freeze is early May and the first autumn freezes occur 

in mid-October along the Lake Michigan coastline. Most of the streams and lakes in the area are ice-
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covered from late November to late March, and snow covers the ground for much of the same period. 

Flooding is most frequent and serious during April.1 

Historic temperature and precipitation data for Manitowoc is summarized in the table below'. Average 

monthly temperatures range from about l8°F in January to about 70°F in July. The high and low monthly 

averages range by approximately± I 0°F from the monthly mean. Almost 60 percent of the total armual 

rainfall generally occurs between May and October. Over 90 percent of the total annual snowfall occurs 

between December and March. Overall, the mean average temperature for the area is approximately 45°F 

and over 30 total inches of precipitation (both rainfall and snow accumulation) is received. 

Monthly Temperature Ranges ("F) Monthly Averages (in.) 

Month High Low Mean Precipitation Snowfall 

January 26.5 10.8 18.7 1.83 6.3 

February 30.4 15.3 22.9 1.24 5.4 

March 39.9 24.4 32.2 1.94 4 

April 52.1 34.1 43.1 2.85 0.5 
May 64.9 44.3 54.6 2.79 0 

June 74.6 53.6 64.1 3.26 0 
July 79.6 60.1 69.9 3.44 0 
August 77.6 59.3 68.5 3.73 0 

September 69.8 51.6 60.7 3.1 0 

October 57.4 40.8 49.1 2.25 0 
November 43.5 29.2 36.4 2.3 1.5 
December 31.3 16.7 24 1.76 4.3 

Annual Precipitation Totals 30.49 22 

1 Climactic information from Wisconsin State Climatology Office website, http://www.aos.wisc.edu/%7Esco/state.html 

2 Historic data from the Midwestern Regional Climate Center (MRCC) website, 
http:/ /mcc.sws.uiuc.edu/climate _ midwest!mwclimate _data_ summaries.htm# 
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The population of the City of Manitowoc is approximately 35,000 people, based on the 2005 U.S. census 

and current projection for 2010. The City of Manitowoc does not track land use outside of property 

zoning permits. The land around the former MGP facility has been zoned for business, commercial and 

industrial use (Figure 3). It is important to note that single and multi-family dwellings may be located 

within the business zones, but not the commercial or industrial zones. According to the Zoning Map for 

Manitowoc, portions of the Site are located within the business and industrial zones. The on-property 

former MGP structures and the land to the north and east is Zoned B-3 "Business (General)". It is known 

that a residence exists on the first parcel north of the WPSC parking lot. The off-property land to the 

south and west where the 300,000 cubic foot gas holder was located (Winter Property) and the Wisconsin 

Central Railroad Property are Zoned I-2 "Industrial (Heavy)". This zoning information was obtained 

through the City of Manitowoc interactive Geographic Information System (GIS) website3 

The City of Manitowoc receives municipal water from intake pipes located 2-miles off-shore in Lake 

Michigan. The City also maintains an underground "Ranney Well", known as Collector C located just 

south of Silver Creek Park. Patented by the Ranney Corporation, these wells utilize horizontal shafts, like 

the spokes of a wheel, to increase collection capacities. Collector C was constructed and put into service 

in 1944. The Ranney Well is a standby well located approximately 3 miles south of the Site and by 

design induces recharge from Lake Michigan to supply the well. Site conditions have not affected the 

municipal water supply because the City uses Lake Michigan water either directly or indirectly to meet 

demands. 

3.5 Cultural and Natural Resource Features 

An inquiry was made by WPSC to the United States Fish and Wildlife Service (USFWS) regarding 

potential endangered or threatened species or critical habitat present in the vicinity of the Site. USFWS 

3 The City of Manitowoc Zoning Map was accessed using the city GIS website, 
http://webmap.manitowoc.org/website/P A System/ gisportal.htm 
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indicated that a threatened fish species (Greater Redhorse) was identified as being located in this section 

and within the Manitowoc River. During preparations for sediment investigation and remediation, the 

local fisheries biologist will be contacted for further information. The spawning period for this fish 

species is between May and June. 

A similar review of the state Historic Preservation database indicates the presence of Site MN-0331. This 

site is described as a campsite/village where a copper knife was found on or near the former MGP. As 

such, further archaeological survey work may be required to determine if the Site has any integrity. 

However, the severity of soil disturbance documented at the Site over the last 50 years suggests that the 

Site does not have any integrity; and therefore, additional survey work will likely not be required. If it is 

determined that additional archaeological work is required, it must be conducted in unfrozen conditions. 

3.6 Previous Investigation Findings & Current Site Status 

This section summarizes the current Site stains including the extent and magnitude ofMGP residuals. 

3.6.1 Soil Quality and Potential Source Areas 

The Completion Report (December 2006, NRT) identified remaining potential upland areas of concern 

related to soil quality including: 

• 

• 

• 

On-property areas including the former I 00,000 cubic foot gas holder and the source area 
located at the southwest comer of the building near the former condenser (MW14 area) 
(Figure 4); 

Wisconsin Central Railroad property located to the west of the former MGP facility; and 

Off-property gas holder located to the south of the former MGP facility on the Winter 
Property. 

Residual benzene and naphthalene concentrations in soil in these three areas are shown on Figures 8 

through I 0. Other potential source areas that require further investigation have been identified on

property including the former retort building and purifier, the former water gas plant building, and the 

purifier boxes. These areas will be included with the discussions of the on-property potential source areas 

below. 
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The remaining on-property potential source areas include the former MGP structures (Figure 6). These 

structures have limited soil boring information and require further investigation to assess if response 

actions are warranted to manage the potential risk to human health and the environment as summarized 

below: 

On-property Gas Holder- One soil boring (SB3) was previously performed on the south side of the 

current building inside the former gas holder. The boring identified coal tar impacts at the base of the 

holder at a depth of 16 to 17 feet bgs in this location. Concentrations of benzene and naphthalene in soil 

at this depth interval were identified to be 32 mglkg and 730 mglkg, respectively, as shown on Figure 8. 

The bottom of the holder was identified at 17 feet bgs. 

Retorts - One soil boring (SB 15) was previously performed on the north side of the current building on 

the north end of the retorts area. The boring identified coal tar impacts (approximately 0.3 feet in 

thickness) just above the suspected retort foundation at I 0 feet bgs as shown on Figure 9. The boring 

ended with refusal at I 0 feet bgs and no soil samples were collected. 

Condenser- One soil boring (SB58) was previously performed on the south side of the current building 

in the former condenser location to a depth of35 feet bgs. A soil sample was collected from 13 to 15 feet 

bgs which indicated a non-detectable benzene concentration and 3,200 mglkg of naphthalene as shown on 

Figure 9. As indicated in past reports documenting the previous ISS and excavation activities, a tank was 

identified 3 to 6 feet bgs in the former condenser area. An electromagnetic survey indicated a metal 

anomaly in this same area, likely near boring SB58. As documented, the western half of the tank was 

encapsulated by ISS. No documentation was found to indicate the tank or tank contents, suspected to be 

coal tar product, was removed. This tank may be cause of the product found at MW14. 

Purifier- One soil boring (SB4) was performed on the south side of the current building in the area of the 

former purifier to a depth of 21.5 feet bgs. A soil sample was collected from 7.5 to 9 feet bgs which 

indicated a non-detectable benzene concentration and 0.5 mglkg of naphthalene as shown on Figures 8 

and 9. No evidence of purifier waste was indicated in the boring log. 

Water Gas Plant Building- No soil borings have been completed within the footprint of the former water 

gas plant. 
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Purifier Boxes - One soil boring (SB2) was performed on the south side of the current building in the area 

of the former purifier boxes to a depth of21.5 feet bgs. A soil sample was collected from 20 to 21.5 feet 

bgs which indicated non-detectable concentrations of benzene and naphthalene as shown on Figure 8. No 

evidence of purifier waste was indicated in the boring log. 

3.6. 1.2 Wisconsin Central Railroad Property 

No former MGP structures are known to have been present on Wisconsin Central Railroad Property. 

However, due to suspected off-site migration of coal tar contamination onto this property, several borings 

and wells were completed in 1995 including wells MWI5T and MWI6T and borings SB95-1, SB95-2, 

SB95-3, SB95-4, and SB95-6 (Figure 6). Residual benzene and naphthalene concentrations in soil on this 

property are shown on Figure I 0. Only one soil sample from SB95-3 collected at 3 to 5 feet bgs indicated 

P AH and carbazole impacts, including 19 mg/kg naphthalene. The boring logs for all SB95 borings 

indicated the presence of coal and/or cinders in the shallow soils, which may be the cause of the 

detectable P AH concentrations at SB95-3 since no coal tar odors were noted. 

As mentioned previously, two LUST sites and one LAST site existed in the locations of Sinclair Refining 

Co., Shell Oil Co., and Standard Oil Co. (all collectively known as Fonner Holmes Oil). Although the 

site was closed in September 2005, residual soil and groundwater petroleum impacts exist in the 

approximate areas shown on Figure 5. Information on the residual soil and groundwater concentrations 

from this site are included Appendix B3. Residual naphthalene concentrations in shallow soil range from 

non-detectable to 16.8 mg/kg near Eleventh Street. A residual petroleum impacted groundwater plume 

also exists. Groundwater flow beneath this site appears to have been influenced by the start-up of the 

pumping well PW-1 in November 1997 (refer to flow maps in Appendix B3). The November 1997 flow 

map for the Holmes site indicates groundwater flow to the west. Subsequent flow maps (January 1998 

and April 2004) indicate a substantial flow to the northeast toward the pumping well. Further 

investigation of this property will include groundwater quality assessment, with subsurface soil sampling 

in an attempt to determine the source of the prior P AH concentrations. 

3.6. 1.3 Winter Property 

The off-property gas holder was located on the Winter Property (Figure 6). Two wells and one soil 

boring have been completed on the property including MWO 1, MW06 and SB 1. Residual benzene and 
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naphthalene concentrations in soil on this property are shown on Figure 8. No soil samples were 

collected from MW01 or MW06 and one soil sample was collected from SB1 at 7 to 7.5 feet bgs located 

at the base of the holder, Concentrations of benzene and naphthalene in soil at this depth interval were 

identified to be 9 mg/kg and 1,700 mg/kg, respectively. The bottom of the holder was identified at 7.8 

feet bgs. Further investigation of the surface and subsurface soils are needed to assess if response actions 

are warranted to manage the potential risk to human health and the environment. 

3.6.2 Groundwater Quality 

The Completion Report (December 2006, NRT) identified remaining potential upland areas of concern 

related to groundwater quality including: 

• Shallow groundwater quality assessment to the west (Wisconsin Central Railroad Property); 

• Supplemental bedrock investigation; and 

• Continued groundwater monitoring. 

Also, we have identified as an additional area of concern, the groundwater quality beneath the solidified 

soils. The ISS remediation was designed to treat subsurface MGP contamination to a depth of32 feet 

along the river as shown on Figure 7. The base of the ISS did not extend to bedrock, but rather ended in 

native sand materials above a possible glacial till layer (refer to sheets C3 and C4, Appendix C). Thirteen 

verification sample locations were performed through the area of the proposed 32-foot depth ISS material 

as shown in Appendix D (VS-1 through VS-8 and VS-12 through VS-16). Multiple borings were 

performed in some locations. Based on the sixteen boring logs (VS-2, VS-3 and VS-4 location logs not 

available), the actual ISS depth in the area along the river typically ranged from 30 to 32 feet, with two 

logs indicating ISS depths of 25 feet and 28 feet. Investigation of the groundwater quality of the sand 

unit below the ISS material will be performed to determine the extent of groundwater contamination near 

the river ( downgradient direction). 

3.6.2.1 Groundwater Monitoring 

Groundwater monitoring began in 1988, when five of the Site monitoring wells were installed (MW01 

through MW05). Wells were added in 1991 (MW06), 1994 (MW07 through MW14), 1995 (MW15T 
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through MW18T), and 1997 (MWI2D, MW19T through MW21T). Currently, there are nineteen wells 

and piezometers on or near the Site, as three wells were abandoned (MW03, MW04 and MWll) 

(Figure 2). 

Wells screen lengths range from 3 to 15 feet, with screened intervals at varying depths. The table below 

lists the wells that serve as water table wells and those that serve as piezometers, in addition to date 

constructed, well depth based on the well construction log, well depth based on 2007 measurement, and 

screen length. Only one well nest (MW12/l2D) exists for estimating vertical gradient; however, this well 

nest is located within I 0 feet of the pumping well. As noted from the table, wells MWO I, MW06 and 

MWI9T have more than one foot M discrepancy between the well construction log depth and the 2007 

measured depth. These depth discrepancies will be evaluated during the RI work. 
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Construction 
WeiiiD Date 
Water Table Wells 
MW06 9/30/1991 
MW07 8/31/1994 
MW08 9/2/1994 
MW09 9/1/1994 
MW12 9/6/1994 
MW13 9/6/1994 
MW14 9/7/1994 
MW15T 5/15/1995 
MW16T 5/16/1995 
MW17T 5/17/1995 
MW18T 5/17/1995 

Piezometers 
MW01 8/23/1988 
MW02 8/23/1988 
MW05 8/23/1988 
MW10 9/1/1994 
MW12D 4/2/1997 
MW19T 4/1/1997 
MW20T 3/31/1997 
MW21T 4/2/1997 

Extraction Well 
PW-1 10/22/1997 

nm - not measured 
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Well Construction Log Estimated Well Depth 
Well Depth (from from 2007 Measurement Screen 

ground surface, ft) !from ground surface, ft) Length !ft) 

31 29.4 10 
11 12.0 * 5 
11 12.1 * 5 
11 12.5 * 5 
14 14.6 * 5 
13 15.0 * 5 
18 nm 5 
20 nm 15 

17.5 nm 15 
24.5 24.0 15 
27 26.5 15 

24 21.3 3 
24 24.8 * 3 

29.5 29.4 3 
15 15.8 * 5 
35 34.9 15 
40 28.3 15 
40 39.0 15 

39.8 39.1 15 

35 nm 15 

* = Appears the ground surface was raised after well construction 

Currently, groundwater samples are collected and analyzed for petroleum volatile organic compounds 

(PVOCs) and PAHs on an annual basis, typically in May. Cyanide analysis was discontinued in 2004, as 

allowed by WDNR, because of detections below the Wisconsin Administrative Code (WAC) NR 140 

Preventive Action Limit (PAL). A discussion of contaminants of potential concern (COPCs) and a brief 

summary of the various compounds that have been analyzed over time are discussed in Section 3.7. 

Groundwater sampling results from April 2000 through May 2006 are summarized on Tables I and 2 for 

PVOCs/cyanide and PAHs, respectively. 
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Groundwater elevation is measured in all wells semi-annually to evaluate groundwater flow (typically in 

May and November) (Table 3). Groundwater elevation contours constructed prior to remediation suggest 

groundwater beneath the Site flowed toward the river and the horizontal gradient was relatively flat, 

ranging from 0.003 ft/ft in August 1988 to 0.0007 ft/ft in October 1991. 

Groundwater elevations measured since 200 I suggest groundwater flow at the Site is currently influenced 

by the ISS soils and the draw down effects of the extraction well (PW -I), which extracts groundwater at a 

rate of approximately I 0 gpm and creates a localized cone of depression. Groundwater flow in the 

northern portion of the Site, on either side of the ISS soils, is toward the Manitowoc River, while flow in 

the central and western portions of the Site is generally toward PW -I. Figure II illustrates the current 

Site groundwater flow from the November 28, 2005 water level measurements. 

3.6.2.2 Groundwater Remediation System 

A groundwater gradient control system, consisting of a pumping well (PW -I) located at the western 

boundary of the Eleventh Street right-of-way, a bag filter and a granular activated carbon adsorption 

pretreatment system, was installed at the Site in October 1997. Start-up of this system occurred in 

November 1997 and has been operating since that time. The system has been operating, for the most part, 

at approximately I 0 gpm or higher since July 200 I. The flow rate gradually decreased after about 

September 2005, likely due to a measured increase of pressure in the carbon vessels that may be a result 

of iron bacteria. However, groundwater gradient control was maintained based on the November 28, 

2005 water levels and sewer discharge criteria are still being met. 

Well MW14 (installed near boring SB53) contains Dense Non-Aqueous Phase Liquid (DNAPL) free 

product. A small amount of free product (less than one-half gallon) continues to be bailed from MW14 

during the semi-annual monitoring visits. Collected free product is temporarily stored in a labeled 55-

gallon drum located inside the building near the groundwater pretreatment system, until it is eventually 

disposed at a suitably licensed disposal facility. 
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WDNR collected surface water samples in 1989 and 2003 from an area along the Manitowoc River where 

an oil sheen appeared to be rising from below the surface of the water near the former MGP. The 1989 

sample indicated results for benzene, toluene and, xylene (BTX) as well as ethyl-benzene, naphthalene, 

cyanide (total and amenable), and oil & grease below their reported detection limits. The 2003 sample 

indicated a detection of possible creosote oil components from the oil sheen observance area. Two other 

samples collected in 2003 from I 00 yards upstream and I 00 yards downstream of the oil sheen 

observance area did not indicate the presence of petroleum compounds. 

NR T and WPSC recorded oil sheen observations from five different locations along the Manitowoc River 

adjacent to, upstream and downstream of the former MGP from November 2003 to July 2004. Oil sheen 

was often observed on the river immediately adjacent to the Site. Exceptions were over the winter 

months during ice cover and during periodic site visits a few other times of the year. It was concluded 

that the possibility remains that the river oil sheen observations adjacent to the former MGP were related 

to coal tar residuals in the sediments documented in the NRT (October 2003b) Phase I Sediment 

Sampling Report. 

In November 2004, WDNR sent WPSC a Public Health Consultation letter to address the presence of oil 

sheens in the vicinity of the former MGP. WDNR compared the NRT Phase I sediment sampling results 

to some of the WDNR Consensus-Based Sediment Quality Guidelines (CBSQG) (December 2003). 

Based on that comparison, a Wisconsin Statute 292.I I "Responsible Party" letter was issued stating that 

some kind of interim action needed to take place in accordance with the requirements ofNR 708.11 

W.A.C. because the hydrocarbon sheen is a potential health hazard, and that hazard will continue as long 

as the contaminant mass remains. As a result of the potential coal tar release to the environment, an 

institutional control (IC) was placed by WPSC in 2005 in the form of I 0 warning signs along the railing 

above the sheet pile wall between the former MGP and the Manitowoc River. 

3.6.4 Sediment Sampling 

The locations and analytical results for P AHs, BTX, polychlorinated biphenyls (PCBs), and cyanide of 

previously collected Manitowoc River sediment data are summarized on Sheet I. 
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In September 1990, the WDNR collected four petite Ponar® grab samples from the Manitowoc River 

adjacent to the former MGP. The sediment surface samples were collected adjacent to the sheet piling, 

and 20 feet, 50 feet, and 120 feet from shore; however, the exact sample locations within the river are not 

known. Samples collected from 20 feet (M2) and 50 feet (Ml) from shore indicated the presence of 

benzene, toluene, ethylbenzene and xylenes (BTEX) compounds and PCB-1254. 

WW Engineering & Science (WWES) performed sediment sampling in 1991 using an offshore drill rig 

(for borings SB21 through SB35, SB4l, and SB42) and a Wildco sediment corer (for locations SDOI 

through SD06). Core samples collected from the drill rig ranged in depth from 4-14 feet below sediment 

surface, while the Wildco sediment corer penetrated 30 inches or less. Samples SB21 through SB35 were 

analyzed for P AHs, oil & grease, VOCs, total and amenable cyanide, and metals (lead, selenium, sulfate, 

and zinc). Samples SB41 and SB42 were analyzed for additional parameters related to leachate analysis. 

The following observations were noted during review of the WWES analysis results: 

• Total P AHs ranged from below the detection limit to I 0,860 mg/kg in core samples; 

• The sample locations with sediment P AHs above 450 mg/kg were generally near shore, 
adjacent to the former MGP; 

• Benzene concentrations ranged from below the detection limit to 32,000 mg/kg in core 
samples; levels ofBTEX and benzo(a)pyrene were also detected; 

• Lead, zinc, total cyanide and oil & grease were also detected in core samples; 

• Where encountered, MGP residuals were generally reported in the upper 6 feet of sediments; 
and 

• Impacted soils were found below soft sediment in the river near the former MGP. 

During June 2000, USEPA's Great Lakes National Program Office (GLNPO) and the U.S. Army Corps 

of Engineers (US ACE) collected vibrocores and Ponar® grab samples for a screening level sediment 

survey on the Manitowoc River. Several of the sampling stations were in the vicinity of the former MGP. 

Eleven vibrocores were extended to approximately 50 inches below river bottom, while 12 Ponar® grab 

samples were from the top 6 to 8 inches of sediment. GLNPO screened for P AHs, oil & grease, 

pesticides, PCBs, VOCs, total organic carbon (TOC), total cyanide, ammonia, and metals (arsenic, 

cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc). Laboratory toxicity tests (using 
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Hyallela azteca and Chironomus ten tans) were also conducted on grab samples. Based upon the 

sediment survey, GLNPO had the following conclusions: 

• PAH concentrations in the sediments in the vicinity of the former MGP are elevated and 
potentially present an ecological and/or human health risk; 

• P AHs and oil & grease are the primary contaminants of concern identified in the sediments; 

• Metals and PCBs are not present in the sediments at levels that present a major ecological 
and/or human heath risk; and 

• Historical data along with the results of the June 2000 assessment indicate a potential on
going source of contamination to the sediments of the turning basin, potentially from 
contaminated soil/groundwater related to the former MGP. 

In May 2003, NRT conducted a sediment investigation of the Manitowoc River sediments using Ponar® 

grab samples and soft sediment poling observations. Poling was performed on seven transects across the 

river and two transects parallel to shore, at 43 locations. A petite Ponar® was used to sample the upper 4 

to 6 inches of the river bottom in some poling locations. Grab samples were taken in areas where odor 

and/or sheen were noted during poling, and in areas to aid in delineating the extent of surficial sediment 

impacts. Grab samples were analyzed for BTEX, P AHs, metals (including arsenic, cadmium, chromium, 

copper, lead, mercury, silver, and zinc), total cyanide, PCBs, ammonia, and total organic carbon. 

Grab samples confirmed BTEX and P AH impacts. Soft sediment thicknesses along the 2003 poling 

transects ranged from 2 inches to 7 feet 10 inches. The approximate extent ofMGP impacts (coal tar or 

sheen) based on poling data extend from the upstream edge of the former MGP to approximately 280 feet 

downstream of Eleventh Street, and approximately 130 feet out from shore (Sheet 1). 

3.6.5 Sediment Quality 

The Completion Report (December 2006, NR T) identified remaining potential areas of concern related to 

sediment quality including: 

• Refinement is needed on the current aerial extent of contamination and definition is needed 
on the profile of the contaminated sediments; and 
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• Further characterization may involve a risk assessment to be performed in accordance with 
the RI/FS work planning process. 

Also, we have identified as an additional area of concern, the quality of unlithified soils that lie beneath 

the soft sediments of the Manitowoc River near the former MGP. Further review of the WWES boring 

logs and cross-sections in the river sediments indicate that elevated levels ofBTEX and P AHs were found 

in sandy material that required 50 or more blows per foot for collection. Therefore, investigation of the 

river sediments will include the parent material beneath the soft river sediments. 

3.6.6 Manitowoc River USACE Dredging History 

The USACE maintains the Manitowoc river channel from the harbor entrance upstream to the Burger 

Boat Company at USACE river station 191+56. This is upstream of the former MGP site, which is at 

approximately USACE river station 156+50. The USACE maintains a project depth of21 feet in the 

vicinity of the former MGP, and this project depth extends from the harbor river mouth upstream to river 

station 185+00. Upstream of this location, the USACE project depth was 12 feet, but the Water 

Resources Development Act of 2007 authorized a change in project depth from 12 feet to 18 feet. The 

entire channel is generally surveyed bi-annually by the USACE and dredging of the river is performed as 

needed (ifUSACE funds are available) to maintain the project depth. 

Dredging events that have occurred in the Manitowoc River are summarized in the Annual Dredging 

Report/Contract Dredging Report for the Manitowoc River supplied by the USACE. Review of this 

report indicates that the latest dredging effort within the channel was performed in June-July 2007 and 

was mostly upstream of station 178+00 (upstream of the MGP site), and a limited area in the harbor. The 

report also indicates that the river channel in the vicinity of the former MGP was most recently dredged in 

1995 and 1991. The dredging report does not fully describe which portions of the channel were dredged 

during events prior to 1991. At this time, we are unaware of further dredging events planned for the 

Manitowoc River, but it is presumed the USACE will dredge upstream of station 185+00 as soon as funds 

are available. 

Dredged material from the river channel has been reportedly placed within the Manitowoc Confined 

Dredging Disposal Area (CDF) since 1976. With dredged material placed in the CDF, it is assumed that 

there is little or no potential for release, re-suspension, or re-deposition of probable contaminants within 

1530-SSWP Rev-! NATURAL 

RESOURCE 
TECHNOLOGY 



WPSC Manitowoc Former MGP Site 
Site-Specific Work Plan 

Revision I 
April 10,2008 

Section 3 - Summary of Current Site Characteristics 
Page 25 of91 

the CDF to the Manitowoc harbor or other portions of the river. Prior to 1976, it is unknown how much 

material was dredged from the vicinity of the former MGP or how dredged materials were handled. 

It is assumed that the river chaunel in the vicinity of the former MGP will require periodic maintenance 

dredging by the US ACE in the future. Potential site remedies to be evaluated during the FS will consider 

the present operational depth of the channel. 

3. 7 Contaminants of Potential Concern (COPCs} 

Based on the Generalized Conceptual Site Model (CSM) and the Multi-Site Risk Assessment Framework 

(RAF), the general COPCs are considered to be PAHs, PVOCs, phenols (2,4-dimethylphenol, 2-

methylphenol, 4-methylphenol, and phenol), and inorganics (aluminum, antimony, arsenic, barium, 

cadmium, chromium, copper, cyanide, iron, lead, manganese, mercury, nickel, selenium, silver, 

vanadium, and zinc). 

The following table summarizes Site COPCs for each media to be evaluated. A site-specific summary of 

the sampling and analysis plan, presented generically in the Multi-Site Quality Assurance Project Plan 

(QAPP) and Multi-Site Field Sampling Plan (FSP) is provided on Table 4. Table 4 also includes 

analytical data needs to support the FS. 
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.· 
.. ···· 

. · .. ·. ·.· 

PVOCs, P AHs, cyanide, lead and vanadium 

PVOCs, PAHs; and aluminum, iron, manganese, and 
vanadium (metals -minimum one round) and available 
cyanide (minimum one round) 

Soil Vapor (if determined necessary) BTEX and Naphthalene 

Sediment PVOCs, PAHs, phenols, cyanide, aluminum, antimony, 
barium, copper, iron, lead, manganese, nickel, 
selenium, silver, vanadium, and zinc 

Surface Water PVOCs, PAHs, phenols, cyanide, aluminum, antimony, 
arsenic, barium, cadmium, chromium, copper, iron, 
lead, manganese, mercury, nickel, selenium, silver, 
vanadium, and zinc 

Environmental samples were collected as part of the Site Investigation by ED! Engineering & Science 

(ED!) in 1988; during additional investigation, remedial planning, documentation and post-remedial 

groundwater monitoring by WWES/ Earth Tech in 1991 through 1994; during post-remedial groundwater 

monitoring and/or sediment sampling by Horizon Environmental (1998-2001), GLNPO (2000), and NRT 

(2002-present). A summary of previous sample media and chemical analytes follows: 

Phase of Work/Report Soil 

VOCs, base/neutrals (BIN), 
metals*, total and amenable 

ED! 1988 SI cyanide (T+A Cn) 
VOCs, P AHs, lead (Pb ), 
selenium (Se), Zinc (Zn), 
T +A Cn, sulfate, grease & 

WWES 1991 SI oil 
VOCs, Semi-volatile 
organic compounds 

WWES 1993 Pilot Test (SVOCs), metals*, T+A 
Report Cn, sulfate 
WWES Aprill993 
Sampling, Work Plan for VOCs, PAHs, metals*, 
ISS T+ACn 
WWES September 1993 VOCs, SVOCs, metals* 
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Groundwater 

VOCs, BIN, metals*, 
T +A Cn, sulfate 

VOCs, BIN, Pb, Se, 
Zn, T+A Cn, sulfate, 
grease & oil 

N/A 

N/A 
N/A 

Sediment 

N/A 

VOCs, PAHs, Pb, 
Se, Zn, T+A Cn, 
sulfate, grease & oil 

VOCs, SVOCs, 
metals*, T+A Cn, 
sulfate 

N/A 
N/A 

NATURAL 
RESOURCE 

TEOINOLOGY 



Phase of Work/Report Soil 

Characterization 
Sampling 
WWES 1994 Shallow 
Soils Excavation Interim VOCs, SVOCs, metals*, 
Closure T +A Cn, sulfate 
Earth Tech 1995 Interim 
Closure Report N/A 
Horizon May 1995 
Subsurface Investigation 
of Adjacent Properties PVOCs, SVOCs, T+A Cn 
Horizon June 1996 
Subsurface Investigation PVOCs, SVOCs, T+A Cn 
Horizon 1998-2001 
Annual Groundwater 
Monitoring N/A 

GLNPO 2000 Survey of 
Sediment Contamination 
on the Manitowoc River N/A 

NRT 2002-2003 
Groundwater Monitoring 
and Sediment Sampling. N/A 
NRT 2004 Groundwater 
Monitoring N/A 
NRT 2005-present 
Groundwater Monitoring N/A 
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Groundwater Sediment 

VOCs, SVOCs, 
metals*, T+A Cn, 
sulfate N/A 
VOCs, BIN, metals*, 
T +A Cn, sulfate N/A 

PVOCs, SVOCs, 
T+A Cn, Sulfate, Zn N/A 

N/A N/A 

PVOCs, SVOCs, 
T+ACn N/A 

VOCs, PAHs, 
PCBs, Pesticides, 
metals*, T Cn, 
ammonia, Oil & 

N/A grease 
PVOCs, PAHs, T+A 
Cn, weak-acid BTEX, P AH, PCBs, 
dissociable (WAD) metals*, T Cn, 
Cn ammoma 
PVOCs, PAHs, 
Available Cn N/A 

PVOCs and PAHs N/A 

* Metals analyzed during the 1988 investigation included antimony, arsenic, beryllium, cadmium, chromium, copper, lead, 
mercury, nickel, selenium, silver, thallium and zinc. Analyses of antimony, beryllium and thallium were eliminated during 

subsequent investigations, which also included barium. Metals analyzed during the GLNPO 2000 investigation included arsenic, 
cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc. Metals analyzed during the NRT 2003 investigation include 
arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc. 

As noted above, early investigations through 1991 included analysis of soil and groundwater samples for 

VOCs, base/neutral semi-volatile organic compounds (base/neutral SVOCs) or PAHs, total and amenable 

cyanide, metals, sulfate and grease and oil. Grease and oil was eliminated following review of the 1991 

data, as it was observed that soils and groundwater impacted with grease and oil were also impacted by 

PAHs or base/neutral SVOCs and VOCs, and the analysis was not necessary, Sulfate is not considered a 

COPC based on the Multi-Site RAF, The full list of SVOCs was performed during several soil and 
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groundwater sampling events from 1993 through 2001. This list includes the acid extractable SVOCs 

(i.e. phenols). 

Soil COPCs- PVOC and PAH compounds are elevated in soil and are considered COPCs. Continued 

cyanide (total) sampling in soil is recommended to characterize the former MGP structures, particularly 

the former purifier areas. Also, continued sampling for lead in soil is recommended due to a past lead 

concentration of 490 mglkg at SB I inside the former 300,000 cubic foot gas holder. Concentrations of 

other metals are below the EPA Soil Screening Levels (SSLs) for ingestion-dermal or inhalation pathways 

(commercial/industrial scenario). The maximum arsenic concentration (3 mg/kg) is just above the SSL, 

but within typical background levels. Vanadium is included on the COPCs list as it was never analyzed 

in soil at the Site. Although aluminum, iron and manganese were also never analyzed, no EPA SSLs exist 

for these compounds for human health risk assessment. As indicated in Section 4, ecological risk 

assessment for soils is not necessary. The phenol compounds listed in the Multi-Site RAF were not 

previously detected in soil at the Site, and therefore they are not included on the COPCs list. 

Groundwater COPCs- Current groundwater analytes at the Site include PVOCs and P AHs and are 

considered COPCs. Groundwater samples through 1995 and also in May 2005 (refer to Appendix G I for 

results) were analyzed for the full list ofVOCs. Carbon tetrachloride, trichloroethene and methylene 

chloride have historically exceeded the WAC NR 140 Enforcement Standard (ESs) in isolated 

occurrences. As these compounds are not typical MGP-related constituents, sampling ofPVOCs only 

began in 1995. Groundwater analyses of metals were discontinued in 1995 as concentrations in 1994 

were not above the NR 140 ES, with the exception oflead at MWI2 (lead was also present in the 

equipment blank). Zinc concentrations were above the NR 140 ES at wells MWO I and MW02 in 1991, 

but is likely related to the wells being constructed of galvanized steel. Groundwater samples continued to 

be submitted for analysis of total and amenable cyanide through 2002. Beginning in 2002, weak-acid 

dissociable cyanide was also analyzed. In 2004, sampling of cyanide was transitioned to available 

cyanide only by OIA-1677 method based on WDNR correspondence. The resulting concentrations were 

below NR 140 PAL and with WDNR' s concurrence; cyanide sampling was discontinued at the Site 

thereafter. Because of new depths and areas being investigated, available cyanide will be included in the 

COPCs list for a minimum of one round. Since the phenol compounds listed in the Multi-Site RAF were 

detected below the NR 140 ES, they are not included on the COPCs list. Since aluminum, iron, 
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manganese, and vanadium were never analyzed in groundwater at the Site, they are included in the 

COPCs list for a minimum of one round of groundwater sampling. Based on the initial results of these 

compounds in groundwater, they will be discontinued if concentrations are he low screening values 

presented in the Multi-Site RAF. 

Soil Vapor COPCs (if determined necessary) - BTEX and naphthalene compounds are elevated in both 

soil and groundwater at the Site, and are therefore considered COPCs for soil vapor. These compounds 

are volatile or semi-volatile and are the primary constituents of concern with respect to soil vapor. 

Sediment COPCs- PVOCs, PAHs and cyanide are considered COPCs for sediment. Since phenols 

were never analyzed in sediment at the Site, they are included in the COPCs list. At locations previously 

analyzed, arsenic, cadmium, and chromium were all detected below ecological screening levels and have 

been removed from the COPCs list. At locations previously analyzed, mercury was detected at or below 

ecological screening levels and also has been removed from the COPCs list. The remaining metals from 

the Multi-Site RAF will be included in the COPCs list. 

Surface Water COPCs- Due to the limited data collected to date on surface water, the complete COPCs 

list, as presented in the Multi-Site RAF, will be analyzed for surface water. 
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4 SITE-SPECIFIC CONCEPTUAL SITE MODEL 
SUMMARY 

A Site-Specific Conceptual Site Model (CSM) was developed for the Manitowoc Fonner MGP Site 

(Figure 12). The Site-Specific CSM is based on the Generalized CSM. It is refined to reflect: ( 1) 

site-specific conditions observed during the Site reconnaissance (discussed below) and (2) information 

summarized in the Completion Report (December 2006, NRT). The Site-Specific CSM provides the 

framework to identify data needs to characterize the Site and evaluate potential human health and 

ecological risks. 

The Site-Specific CSM and risk assessment approach will be reviewed on an iterative basis to refine the 

media of concern and individual pathways as more data are generated to ensure the Rl report considers 

the newly collected data. Similarly, as remedial actions are performed, the CSM will be revised. 

4.1 Site Reconnaissance 

The Site reconnaissance field notes are provided in Appendix E and include select photographs and the 

completed habitat assessment checklist from the Ecological Risk Assessment Guidance for Superfund 

(ERAGS) (USEPA 1997). The site reconnaissance was completed prior to submittal of Revision 1 of the 

RAF, which includes the use of an additional habitat assessment form. 

The Site reconnaissance was performed on January 5, 2007 by NRT and Exponent (formerly 

Menzie-Cura and Associates, the risk assessors) staff as part oftheRI work plan development. The 

primary purpose of the Site reconnaissance was to verity which exposure pathways may he complete for 

both human health and ecological receptors. A qualitative habitat assessment was performed as a 

beginning step of the screening level ecological risk assessment to assess if sufficient ecological habitat is 

present in the upland portions of the Site. The qualitative habitat assessment will be confirmed during the 

warmer weather, concurrently with the RI field activities, when the full quality of the habitat can be 

evaluated. Refinement to the site-specific CSM will be made as appropriate. The observations from the 

Site reconnaissance are incorporated in the assessment of potential exposure pathways set forth in the 

following sections. 
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The Generalized CSM considered the following media as media of potential concern: 

• Soil (Surface and subsurface soil) 

• Surface Water 

• Groundwater 

• Sediment 

These media will also be considered media of potential concern, as described in the following sections. 

In addition, soil vapor may also be considered a media of potential concern; however, this will be 

determined following further characterization of the potential source areas under the on- and off-property 

buildings. These media will be evaluated as part of the risk assessment activities to assess if response 

actions, including risk management tools, are warranted to manage the potential risk to human health and 

the environment at the Manitowoc Site. 

The risk assessment evaluation of these media will be based on previously collected RI data and data to 

be collected as described in Section 6. The previously collected data will be assessed for the adequacy of 

the data as part of the RI Report. The assessment will consider the age and quality control of the data, 

detection limits, the likelihood that the data is still representative of conditions, and may include 

comparison with newly collected RI data. 

4.2.1 Surface Soil 

Surface soil is considered a media of potential concern on-property and off-property at the Winter 

Property due to the presence of former MGP structures requiring further characterization as described in 

Section 3.6.1.1 and 3.6. 1.3, respectively. Previously performed response actions (Section 2.4) included 

ISS and excavation of shallow soils over an area located both on-property and on City-owned land and 

right-of-way (North Eleventh Street). However, surface soils located on-property south of the building 

and portions of the Winter Property are considered a potential exposure pathway. 
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Subsurface soil is considered a media of potential concern as MGP residuals were detected in subsurface 

soil during previous investigations. Subsurface soil requires further investigation in the potential source 

areas (former MGP structures) as described in Section 6.4 to assess potential human health risks. 

4.2.3 Soil Vapor {pending subsurface soil quality) 

Soil vapor, relating to vapor intrusion into buildings, may be considered a media of potential concern for 

buildings on the Site. Recommendations on whether soil vapor sampling is warranted are discussed in 

Section 6.5. 

4.2.4 Groundwater 

Groundwater is considered a media of potential concern as MGP residuals were detected in groundwater 

samples during previous investigations and on-going annual groundwater monitoring events. Additional 

groundwater data are needed to define the vertical and horizontal extent of the plume and associated 

environmental risk, as described in Section 6.6. 

4.2.5 Sediment 

Sediment in the Manitowoc River will be evaluated as a media of potential concern. Previously 

performed investigations detected MGP residuals in sediment samples collected from the river. Further 

investigations are needed as described in Section 6.7 to assess both human health and ecological risks. 

4.2.6 Surface Water 

Surface water in the Manitowoc River will be evaluated as a media of potential concern. Oil sheens have 

been observed on the river adjacent to the Site that may potentially be related to MGP coal tar residuals. 

Further investigations are needed as described in Section 6.7 to assess both human health and ecological 

risks. 
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4.3 Potential Exposure Pathways- Human Health 

This section evaluates the potential exposure pathways for human health receptors as presented in the 

Generalized CSM. A site-specific evaluation of the Generalized CSM exposure pathways has been 

considered to develop the former Manitowoc MGP CSM. This evaluation considers both current Site 

land use as well as potential future Site land use conditions. 

These exposure pathways will be evaluated as part of the risk assessment activities to assess if response 

actions, including risk management tools, are warranted to manage the potential risk to human health at 

the Manitowoc Site. It is understood that without proving unrestricted use and unlimited access is 

protective of human health for current and future land uses, risk management tools will be required to 

prevent residential land use of the Site. The methods that will be used to evaluate potentially complete 

exposure pathways are included in the Multi-Site RAF. 

Ingestion of groundwater is not expected under any current or future land uses because there is a public 

water supply, and therefore this media pathway was dropped from the Generalized CSM. Groundwater 

ingestion will not be quantitatively evaluated. State and federal drinking water standards will be used to 

qualitatively evaluate groundwater ingestion. This evaluation will be documented in the Baseline Risk 

Assessment (BIRA). 

4.3.1 Industrial/Commercial land Use Scenario- Worker 

The Generalized CSM considered the exposure route to the industrial/commercial worker was through 

incidental ingestion, dermal contact, and inhalation of soils (as a result of soil disturbance). Two main 

properties exist within known contaminated areas (not previously rernediated) that each contain a building 

for commercial use, asphalt parking area and grass/landscape areas. Based on the current land use, 

industrial/commercial workers could be exposed to MGP residuals if present near the surface in the 

limited grass/landscape areas or if the soil under the asphalt would be exposed. The most likely workers 

corning in contact with the Site on a regular basis would be maintenance personnel for each property, 

consistent with the Generalized CSM. Exposure to these personnel is expected to be minimal due to the 

paved areas and established grass areas. Dermal exposure and ingestion of groundwater is not expected 
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due to the depth to groundwater (ranging from 5 to 22 feet bgs- below depths encountered for 

landscaping activities) and public water supply. 

An additional worker exposure scenario for this Site, not included in the Generalized CSM, may include 

potential inhalation of vapors as a result of vapor intrusion. Both buildings were constructed over former 

MGP structures. Subsurface soils beneath or immediately adjacent to the buildings will be investigated to 

evaluate if conditions indicate that soil vapor intrusion is potentially an issue. The basement floor of the 

on-property building is exposed along the north side. A basement likely does not exist for the Winter 

Building due to the shallow depth to the base of the gas holder (approximately 7 feet). 

In summary, the commercial/industrial worker scenario will be assessed using existing Site data of 

sufficient quality (as discussed in Section 4.2) and proposed additional data to evaluate potential risks 

under the following exposures: 

• Incidental ingestion of soil (surface and subsurface); 

• Dermal contact with soil (surface and subsurface) as a result of soil disturbance; 

• Inhalation of vapors and dusts as a result of surface soil disturbance; and 

• Soil vapor (if warranted as described in Section 6.5). 

4.3.2 Construction Worker 

The Generalized CSM considered the exposure route to the construction worker was through incidental 

ingestion, dermal contact, and inhalation of soils (as a result of soil disturbance) and groundwater via 

dermal contact and inhalation. 

Consistent with the Generalized CSM, there is the potential that construction workers may be exposed to 

surface and subsurface soils and groundwater if portions of the Site are redeveloped or if subsurface 

utility work occurs. Using previously collected data of sufficient quality (as discussed in Section 4.2) and 

proposed data, the potential risks associated with construction worker exposure to soils and groundwater 

will be evaluated, including: 
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• Incidental ingestion of soil (surface and subsurface); 

• Dermal contact with surface/subsurface soil and groundwater associated with excavation 
activities; and 

• Inhalation of vapors and dusts derived from surface/subsurface soil and groundwater with 
excavation activities. 

4.3.3 Recreational Land Use Scenario- Visitor/Trespasser 

The Generalized CSM considered the exposure route to the recreational visitor/trespasser was through 

incidental ingestion and dermal contact with surface soil, incidental ingestion and dermal contact with 

surface water and sediment. Under current land use conditions, there is the potential that visitors/ 

trespassers may be exposed to surface water and sediment via wading into the river. The river is wide 

(approximately 400 feet across) with an elevated concrete platform (atop the sheet pile wall) and a metal 

railing present throughout most of the river bank adjacent to the City Property. There is no obvious 

location to easily access the Manitowoc River. During the Site reconnaissance, Exponent waded into the 

Manitowoc River by traversing a steep embankment down to the shoreline. Exponent noted there was 

only a limited distance out into the river that was possible for wading. Water depths were approximately 

two to three feet deep within five feet of the shore and the river bottom drops abruptly from this point. 

Water depths are known to be more than 21 feet at a distance of approximately 60 feet from the shoreline. 

Under a future land use scenario, recreational use of the Winter Property, in addition to the waterfront 

area on the City Property and Wisconsin Central Railroad property, will be evaluated. The exposure 

routes considered for the recreational land use scenario at the Manitowoc Site are consistent with the 

Generalized CSM. Using proposed surface soil, sediment, and surface water data, the potential risks 

associated with recreational land use exposures will be evaluated as follows: 

• Incidental ingestion of surface soil, surface water, and sediment; and 

• Dermal contact with surface soil, surface water, and sediment. 

Human health screening levels for surface water and sediment will be tailored to the Site-Specific 

characteristics of the Manitowoc River and will be developed as part of the Risk Assessment. 
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The Generalized CSM considered the residential land use exposure route to be through surface incidental 

ingestion, dermal contact, and inhalation of surface soil, subsurface soil, and groundwater. 

Although there is no indication that future use of this Site will be residential, the Site-Specific CSM will 

include flexibility for evaluating a residential land use scenario within the BlRA, particularly on the City

owned property. It is WPSC's intention to use risk management tools or to maintain the WPSC property 

under ownership. As appropriate, Site property that is not WPSC-owned may also require risk 

management tools to control future residential development, which will be documented in the BlRA. 

4.4 Potential Exposure Pathways- Ecological Receptors 

This section evaluates the potential exposure pathways for ecological receptors as presented in the 

Generalized CSM. A site-specific evaluation of the Generalized CSM exposure pathways has been 

considered to develop the Manitowoc CSM. As discussed in Section 5.4 of the Generalized CSM, all of 

the potential ecological receptors are considered applicable for evaluation in the Screening Level 

Ecological Risk Assessment (SLERA). The results of the qualitative habitat assessment conducted in 

January 2007 for the Manitowoc Site were used to identify the ecological receptors to be evaluated in the 

SLERA, which include fish and benthic invertebrates as further discussed below. 

The results of the habitat assessment (Section 2.3.1 of the RAF), performed during the site 

reconnaissance, are used to refine the Manitowoc CSM. Field notes and photos from the habitat 

assessment are included in Appendix E. As described in Section 4.1, the habitat quality assessment will 

be confirmed as part of the RI field work. The site-specific CSM will be refined, as appropriate. 

Wetlands are not present at the Site based on site observations and review of the Wisconsin wetland 

inventory map for the area. The methods that will be used to evaluate the potential exposures to these 

ecological receptors are included in the Multi-Site RAF. 
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The Generalized CSM considered carnivorous, piscivorous, insectivorous, omnivorous, and herbivorous 

mammals as an ecological receptor that may be exposed to COPCs through incidental ingestion and 

dermal exposure of soil, sediment, and/or surface water and ingestion of plant and prey items. 

Based on the Site reconnaissance and the habitat assessment (refer to Appendix E), the Site does not 

provide sufficient habitat for mammals in the upland areas. The Site is primarily asphalt parking areas, 

buildings and paved streets. There are no natural terrestrial ecological communities present at the Site 

that would afford habitat for small mammals beyond those normally found in any city environment. For 

example, there are no forest lands at the Site or grasslands that would provide high quality habitat for a 

range of small mammal species or other wildlife. No evidence of wildlife usage was observed during the 

Site reconnaissance. 

Based on the Site reconnaissance and the habitat assessment (refer to Appendix E), the Manitowoc River 

does not provide sufficient habitat for mammals in the aquatic environment. The shoreline of the river 

consists of a sheet pile wall and steep embankments which limits burrowing of aquatic mammals such as 

muskrats and beavers. This area of the river is deep due to its use as a turning basin and aquatic 

vegetation is not present. 

For the above mentioned reasons related to insufficient habitat, potential risk to mammals in the upland 

and aquatic areas will not be further evaluated. 

4.4.2 Birds {Upland and Aquatic) 

The Generalized CSM considered carnivorous, piscivorous, insectivorous, omnivorous, and sediment

probing birds as an ecological receptor that may be exposed to COPCs through incidental ingestion and 

dermal exposure of soil, sediment, and/or surface water and ingestion of plant and prey items. 

Geese and seagulls were observed using the area of the river near the property during the Site 

reconnaissance visit. Most other avian species had migrated south for the winter at the time the habitat 

assessment was conducted. However, based on the observations made during the habitat assessment, 

little habitat exists in the area for birds. Sediment probing birds would unlikely be using the Site as the 
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water depths are generally too deep. Mudflat areas are not present adjacent to the river and the water 

depth is approximately two feet adjacent to the shorelines and then drops off quickly to depths greater 

than I 0 feet deep. Piscivorous and insectivorous bird species may forage in the Manitowoc River near the 

Site, but this would be expected to be limited in nature as there are not nesting sites available for these 

bird species at the Site. Consistent with the lack of sufficient habitat provided at the Site for mammals, 

bird habitat is considered insufficient in the upland and aquatic areas and will not be further evaluated. 

4.4.3 Fish 

The Generalized CSM considered fish as an ecological receptor that may be exposed to COPCs through 

incidental ingestion and dermal exposure of sediment and/or ingestion of food. 

A variety of fish species may be present in the Manitowoc River portion of the Site. Fish will be 

considered an ecological receptor because habitat at the site does exist. As described in Section 6.1.2.1 of 

the RAF, a qualitative biological survey offish habitat will be perfmmed during surface water and 

sediment investigation. The qualitative habitat survey will identify the types of fish habitat that exists 

(e.g., spawning grounds, foraging areas, etc.), if present, over the investigation area. Also, the habitat 

survey will evaluate whether sufficient habitat is available for the potential threatened fish species 

discussed in Section 3.5. Together with the concentrations of COPCs in surface water and sediment, the 

spatial distribution, the habitat information, and the ability of the detected COPCs to bioaccumulate or 

biomagnity in fish tissue, the need to further evaluate potential risks to fish as part of the ecological risk 

assessment will be determined. 

4.4.4 Benthic Invertebrates (Aquatic Ecological Receptor) 

The Generalized CSM considered benthic invertebrates as an ecological receptor that may be exposed to 

COPCs in sediment and surface water. 

MGP residuals were detected in sediment samples collected in the Manitowoc River. Many of the 

detected concentrations are above ecological screening levels, indicating that the sediment media requires 

further evaluation to assess if sediment poses an ecological concern. As discussed in Section 5.4.4 of the 

RAF, benthic invertebrates form the base of many food chains and spend most or all of their life-cycle 

burrowed or feeding just at the interface between surface water and sediment. 
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Based on observations from the Site reconnaissance, the river provides habitat for benthic invertebrates as 

benthic invertebrates were observed in the river (Appendix E). Therefore, the potential risks to benthic 

invertebrates associated with sediment and surface water exposures from the Manitowoc River will be 

evaluated as part of the ecological risk assessment. 

4.5 Data Needs 

As described in the Completion Report (December 2006, NR T) and previous sections of this SSWP, the 

media that require further assessment and/or were not fully addressed by previous work with respect to 

public health, welfare or the envirornnent include the following: 

• On-property and off-property (Winter) surface soil sampling will be performed to assess 
current conditions in remaining potential source areas and provide additional data for 
assessment of alternatives and pathways; 

• On-property and off-property (Winter) subsurface soil sampling will be performed to assess 
current conditions in remaining potential source areas, evaluate the potential for vapor 
intrusion, and provide additional data for assessment of alternatives and pathways; 

11 Groundwater well installation and sampling will be performed to define the lateral and 
vertical extent ofMGP residuals in groundwater and evaluate concentrations trends; 

• Surface water sampling will be performed to assess the distribution of COPCs and the 
potential risk to human health and the aquatic environment; and 

11 Sediment sampling will be performed to assess the distribution of COPCs and the potential 
risk to human health and the aquatic environment. In addition, geotechnical parameters will 
be collected to support and FS. 
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5 PROJECT SCOPING AND PLANNING ACTIVITIES 

5.1 Project Scoping (Task 1} 

As defined in the SOW, attached to the AOC, the scope of this project includes: 

• Task 1: Project Scoping and RI/FS Planning Documents; 

• Task 2: Community Relations; 

• Task 3: Site Characterization; 

• Task 4: Remedial Investigation Report (including human health and ecological risk 
assessments); 

• Task 5: Treatability Studies (if needed); 

• Task 6: Development and Screening of Alternatives (Technical Memoranda); 

• Task 7: Detailed Analysis of Alternatives (FS Report); and 

• Task 8: Progress Reports. 

Task 1, Project Scoping and RI/FS Documents included the use of Multi-Site documents which set forth 

general approaches and concepts with the intent of streamlining preparation of work plans and 

minimizing review times for future deliverables. In addition, the Multi-Site documents provide a 

consistent approach to investigating and assessing WPSC's sites. Multi-Site documents include: 

• Multi-Site Health and Safety Plan (HASP) Revision 2 (August 2, 2007); 

• Multi-Site Quality Assurance Project Plan (QAPP) Revision 2 (September 24, 2007); 

• Generalized Conceptual Site Model (CSM) Revision 0 (August 5. 2007): 

• Multi-Site Risk Assessment Framework (RAF) Revision 0 (September 5. 2007): 

• Multi-Site Field Sampling Plan (FSP) Revision 3 (February 20. 2008); and 

• Multi-Site Feasibility Study (FS) Support Documents (to be prepared). 
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These Multi-Site documents are intended to set forth the general approaches and concepts for performing 

RIIFS activities. Site-specific information relevant to these documents is included in Appendix F. 

Previously collected data and observations were compiled in the Manitowoc Completion Report 

(December 2006, NRT), submitted to USEPA on December 5, 2006. The conclusions of the Completion 

Report and Site reconnaissance were used as the basis for developing this SSWP. 

5.2 Approach 

Previously performed Site activities have generated a significant amount of existing data for 

characterizing Site conditions. The activities proposed in this SSWP will focus on the supplementing 

previously collected data to refine migration and exposure pathways identified through the CSM and Site 

reconnaissance. 

Sampling activities will also be completed to gather data that can be used to support human health and 

ecological risk assessments and feasibility study evaluations. A dynamic work plan approach has been 

developed to collect the data necessary to satisfy the Data Quality Objectives (DQOs) and address 

concerns regarding specific pathways. 

Representatives from USEPA, USEPA's technical support team, WPSC and WPSC's consultants will 

participate in technical meetings to mutually resolve problems, as necessary. 

5.3 Project Management Communications 

Appendix F4 includes the lines of communication that will be used during field activities with the contact 

information. Additional team members may be added throughout the project duration. 

It is anticipated at a minimum, during field activities that require rapid decision-making a weekly meeting 

will be used to provide a schedule update and to discuss problems that have occurred and resolutions that 

have been implemented. The frequency of these meetings may be increased depending on the specific 

activity being performed. 
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These meetings will include the Field Team Leader, NRT Project Manager, WPSC Project Coordinator 

and USEPA Remedial Project Manger. 

5 .4 Purpose and Data Quality Objectives Review 

DQOs for the Former Manitowoc MGP Site are consistent with the DQOs presented in the Multi-Site 

QAPP. As discussed in Section I, data will be collected during the R1 activities to satisfy the following 

site-specific objectives: 

• Evaluate the nature and extent ofMGP residuals in the Manitowoc River sediment and 
surface water; 

• Evaluate the presence ofMGP residuals in surface soils and evaluate the presence ofMGP 
residuals in subsurface soil at the Site; 

• Assess soil conditions beneath or immediately adjacent to the buildings for an indication of 
the potential for vapor intrusion; 

• Evaluate the nature and extent of MGP residuals in groundwater at the Site and assess the 
characteristics of the residual plume; 

• Support development and evaluation of potential remedial alternatives (feasibility studies), if 
response actions are necessary; and 

• Collect data to support a baseline risk assessment for human health and the environment and 
evaluate the potential risk for human health and ecological receptors. 

5. 5 Preliminary Objectives for Remedial Action 

The objectives for remedial action will be developed as part of the FS tasks described in Section 8.1.1. In 

general, the remedial action objective is to protect public health, welfare and/or the environment from site 

contaminants that may pose a risk and if a risk is present, reduce the risk. 

5. 6 Preliminary Remedial Action Alternatives 

The remedial action alternatives will be developed as part of the FS tasks described in Section 8.2 and 

will include site-specific evaluation of Applicable or Relevant and Appropriate Requirements (ARARs) 

and To Be Considered (TBC) requirements. 
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Previous remedial action alternatives were evaluated prior to selecting the response actions discussed in 

Section 2.4. These response actions may be reviewed and updated to reflect current Site conditions. In 

general, the following responses (but not limited to) may be appropriate to address MGP residuals: 

• Groundwater 

• Soil 

Contaimnent 

Active remediation 

Monitored natural attenuation 

Institutional controls 

Removal and disposal 

In-situ treatment 

Capping/contaimnent 

Institutional controls 

• Soil Vapor (if determined necessary) 

Engineering or institutional controls on building 

Source removal and disposal 

• Sediment 

Dredge/excavate and disposal 

In-situ treatment 

Capping 

Monitored natural recovery 

5.7 Community Relation (Task 2) 

WPSC is prepared to provide community relation support if requested by USEP A. 
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6 SITE CHARACTERIZATION AND ASSESSMENT 
ACTIVITIES 

The scope of supplemental RI Site characterization and assessment activities addressed by this SSWP 

includes: 

• Supplemental Site-wide survey work; 

• Surface soil sampling; 

• Subsurface soil sampling; 

• Additional groundwater monitoring well installation; 

• Groundwater sampling; 

• Surface water sampling; and 

• Sediment assessment. 

Sampling locations, frequencies, analytical parameters, and methods to be used are presented. Work 

preparation, mobilization, site-specific dynamic sampling and analysis techniques, investigative waste 

management, record keeping, sample analysis and validation, and data evaluation processes are also 

discussed. 

The planned field activities will be completed in accordance with the methods and techniques described 

in the Multi-Site QAPP, FSP, and HASP. These general methods and techniques are not repeated herein. 

Site-specific information relevant to these Multi-Site documents are discussed below and details are 

included in Appendix F. 
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Field mobilization activities will be completed in accordance with Section 3 of the Multi Site FSP and 

include: 

• Making arrangements for Site access; 

• Review shipping calendar; 

• Utility notification/and location through Wisconsin Diggers Hotline and, if need be, a private 
contractor. The City of Manitowoc representatives may need to be contacted directly for 
locating storm and sanitary sewers and water main lines; and 

• Establishing a communication structure for field to office personnel and for WPSC and 
USEPA/WDNR so that they are also kept aware of the status of field activities. 

6.1.2 Daily Planning 

Daily planning will occur as described in the Multi-Site FSP and HASP including but not limited to: 

• Daily progress tracking; 

• Problem identification and resolution; 

• Communications from field to office managers, WPSC and USEP A, as appropriate to insure 
decision points and objectives for the work are fulfilled; and 

• Safety meetings, particularly with respect to the sediment and surface water sampling work 
on the Manitowoc River, due to the inherent danger of working in the river environment. 

6.1.3 Demobilization 

Generally, demobilization planning will occur during the pre-mobilization planning, as NRT staff and 

outside contractors plan for the field activities. Any issues regarding final Site status will be identified 

during the planning process (e.g. ensuring that landscaping issues are addressed, etc.). 
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6.2 Site Surveying and Map Development 

Numerous surveying efforts have been completed over the years to locate sampling locations and notable 

features. Generally, the survey datum used was NAD83 (state plane coordinates) or the Wisconsin 

County Coordinate System datum for Manitowoc County. A new survey will be completed in accordance 

with the survey methods in Section 7 of the Multi-Site FSP. This will ensure that all Site features are 

accurately located and that conversion of the survey points to the Universal Transverse Mercator (UTM) 

projection, which is required by USEPA, is consistent. 

Updated survey work and mapping will include: 

• Establishing additional location survey information, if needed, such that drawings and maps 
can be updated to show current Site features, particularly on properties not owned by WPSC 
(e.g., Winter and Wisconsin Central Railroad Properties); and 

• Establishing new survey control points so that future Site activities (e.g. sediment sampling 
locations, soil boring locations, additional wells, etc.) can be accurately located and tied to a 
common datum as work progresses. 

6.3 Surface Soil Sampling 

6.3.1 On-Property Locations 

Surface soil samples from the 0 to 2 feet depth interval will be collected on-property to assess current 

conditions in the former MGP structure locations and provide additional data for the FS. Discrete surface 

soil samples are proposed to be collected from four borings (SB I 06, SB I 08, SB Ill and SB 113) inside 

the current building footprint to assess soil conditions and potential vapor intrusion (discussed further in 

Section 6.5), and five borings (SB114 through SB118) on the south side of the building located in grass 

areas as shown on Figure 13. Access to locations inside the current building, appear to be feasible due to 

overhead garage doors, pending further review of access constraints. 

6.3.2 Off-Property Locations (Winter Property) 

Surface soil samples from the 0 to 2 feet depth interval will be collected off-property (on the Winter 

Property) to assess current conditions in the former 300,000 cubic foot gas holder location and provide 
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additional data for the FS. Discrete surface soil samples are proposed to be collected from three borings 

(SB119 through SB121) outside the former gas holder and two borings (SB122 and SB124) inside the 

former gas holder, all currently located in grass areas as shown on Figure 13. No surface soil samples are 

proposed to be collected inside the building footprint due to the difficulty in obtaining these samples. 

Surface soil samples to be collected exterior to the building but within the former gas holder footprint are 

expected to be representative of soil conditions within the entire gas holder based on the physical layout 

of the structure, building and proposed locations (Figure 13). 

6.3.3 Sampling Methods and Abandonment 

Surface soil samples will be collected using direct -push sampling techniques, which are described in 

Section 4 of the Multi-Site FSP. One discrete sample of surface soil (0 to 2 feet depth interval) will be 

collected from each location for analysis of the parameters and associated methods listed on Table 4. 

Cyanide will be analyzed in a fixed-based laboratory. Other parameters will be analyzed in either an 

on-site mobile laboratory or a fixed-based laboratory, which may depend on whether the soil sampling is 

performed congruent with the sediment sampling. Most boring locations will also be used for subsurface 

soil sample collection and following completion, the soil borings will be abandoned in accordance with 

the methods described in Section 4 of the Multi-Site FSP. 

6.4 Subsurface Soil Exploration and Sampling 

6.4.1 On-property Locations 

A test pit exploration (TP!Ol) will be performed on-property in the former condenser area in the vicinity 

of SB58 to determine whether the suspected coal tar underground storage tank (UST) remains in this area 

(Figure 13). Specifically, the UST was found during both the ISS and excavation activities at 

approximately 3 to 6 feet bgs. The eastern half of the UST was reportedly encapsulated by ISS. If found, 

the tank and tank contents will be removed (if possible) and disposed in accordance with applicable 

regulations. If the UST is required to be left in-place, the tank contents (if any) will be removed and 

disposed accordingly, and the tank will be abandoned in-place and filled with inert materials in 

accordance with applicable regulations. No subsurface soil samples are anticipated for collection from 

the test pit. 
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Subsurface soil samples will be collected on-property to assess current conditions in the former MGP 

structure locations and provide additional data for the FS. Subsurface samples are proposed to be 

collected from three soil borings (SB103 through SBI05) performed on the north side of the current 

building, eight soil borings (SB106 through SB113) inside the current building footprint, and five borings 

(SB 114 through SB 118) on the south side of the current building as shown on Figure 13. Access to 

locations inside the current building appears feasible due to overhead garage doors, pending further 

review of access constraints. Historic sampling information will be used as a basis for proposed boring 

depths. Generally, soil borings will be advanced approximately 20 feet bgs, or until a minimum of 4 

consecutive feet of soil that exhibits no MGP impacts (by visual observation and field PID screening) is 

encountered, unless refusal occurs at a shallower depth. 

6.4.2 Off-Property Locations 

Subsurface soil exploration is planned off-property on: I) City Property; 2) the Winter Property; and 3) 

Wisconsin Central Railroad Property. 

6.4.2. 1 City Property 

Soil borings (SBlOO, SBIOI and SB102) will be performed for exploration purposes on City Property/ 

right-of-way adjacent to the river to assess groundwater quality and the potential for remaining source in 

the sand unit below the ISS material. Soil samples may be collected of the sand unit below the ISS 

material from these borings if field observation and/or screening indicate the presence ofMGP impacts. 

Also, groundwater grab samples will be collected from these locations, as described in Section 6.6.2.2 

(Groundwater Evaluation, City Property), to determine the location(s) for installation of a piezometer. 

Refer to Section 6.6.2.2 for further details regarding methods for performing these borings and selection 

oflocation(s) for piezometer installation. 

6.4.2.2 Winter Property 

Subsurface soil samples will be collected on the Winter Property to assess current conditions in the 

former 300,000 cubic foot gas holder area and provide additional data for the FS. Subsurface samples are 

proposed to be collected from three soil borings (SB119 through SB121) located outside the former gas 
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holder and three borings (SB122 through SB124) inside the former gas holder as shown on Figure 13. If 

soil conditions inside the holder appear consistent, subsurface samples may not be collected at all three 

boring locations. No subsurface soil samples are proposed to be collected inside the building footprint 

due to the difficulty in obtaining these samples. Subsurface soil samples to be collected exterior to the 

building, but within the former gas holder footprint, are expected to be representative of soil conditions 

within the entire gas holder based on the physical layout of the structure, building and proposed locations 

(Figure 13). Historic sampling information will be used as a basis for proposed boring depths. Generally, 

soil borings will be advanced approximately 20 feet bgs, or until a minimum of 4 consecutive feet of soil 

that exhibits no MGP-impacts (by visual observation and field PID screening) is encountered, unless 

refusal occurs at a shallower depth. 

6.4.2.3 Wisconsin Central Railroad Property 

Soil samples will be collected during installation of monitoring well MW22 adjacent to the river to assess 

the soil quality off-property to the west and in an attempt to determine the source of the P AH 

concentrations previously detected in soil (refer to Section 3.6.1.2). Field observation of the fill materials 

(e.g., presence of coal or cinders) and type of odor (e.g., petroleum, coal tar, or none) will be key to this 

determination. 

6.4.3 Sampling Methods and Abandonment 

Subsurface soil samples will be collected using direct-push sampling techniques, as described in Section 4 

of the Multi-Site FSP. It is anticipated that one to three subsurface soil samples will be collected from 

each boring location for analysis of the parameters and associated methods listed on Table 4. Cyanide 

will be analyzed in a fixed-based laboratory. Other parameters will be analyzed in either an on-site 

mobile laboratory or a fixed-based laboratory, which may depend on whether the soil sampling is 

performed congruent with the sediment sampling. 

During drilling, soil samples will be collected for field screening to document subsurface conditions and 

if necessary identify samples for laboratory analysis. Field screening will occur in accordance with the 

methods and screening techniques identified in the Multi-Site FSP. Visual observations (tar staining) and 

odors will also be logged and used to identify samples for laboratory analysis. Also, soil samples will be 

1530-SSWP Rev-! NATURAL 

RESOURCE 

TECHNOLOGY 



WPSC Manitowoc Former MGP Site 
Site-Specific Work Plan 

Revision 1 
April I 0, 2008 

Section 6- Site Characterization and Assessment Activities 
Page 50 of91 

collected to define the vertical extent of contamination from both above and below contaminated layers, 

as needed, from each boring. If observations or field screening results suggest that the soil is 

contaminated by a potentially unrelated source, pending any access agreements, at minimum benzene and 

P AHs will be analyzed for consideration in interpreting future groundwater data. The soil samples will be 

collected and analyzed in accordance with the methods described in the Multi-Site QAPP and Multi-Site 

FSP. 

Following completion, the soil borings will be abandoned in accordance with the methods described in 

Section 4 of the Multi-Site FSP. 

6.5 Potential Soil Vapor Intrusion Evaluation 

Based on the subsurface conditions, the need to further consider the potential for soil vapor intrusion will 

be evaluated. The following data will be considered: 

• Concentrations of COPCs in soil below or anticipated to be below the building floor both 
near the surface and at depth; 

• Presence/absence of coal tar-contaminated soil layers (depth and thickness) below or 
anticipated to be below the building floor and assessment of the extent and connectedness of 
the layers; 

• Fill material soil type (i.e. fine grained or coarse grained) and quality of any overburden 
material above coal tar-contaminated soils, if encountered.; and 

• Chemical concentrations in samples from groundwater monitoring wells in proximity to the 
buildings. 

Based on the data evaluation, the need for soil vapor sampling will be determined and the decision will be 

reviewed with USEPA. In general, soil vapor samples will be proposed if available data indicate the 

potential presence of MGP residuals near or beneath an existing building. If sampling is determined 

necessary, the soil boring results will be used to determine the soil vapor probe locations and sample 

depths as outlined in the following sections. Prior to soil vapor probe installation, the sampling locations 

and depths, along with justification for any proposed deviations, will be reviewed with USEPA. The data 

evaluation process for the vapor intrusion assessment is provided in Section I .2 of Appendix F3. 
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Potential remaining source areas will be characterized prior to initiating any soil vapor sampling. 

External soil vapor sampling is generally preferred to sub-slab sampling since it is less intrusive to 

building occupants; however, soil vapor sample locations for vapor intrusion pathway assessment will be 

based primarily on the locations of the remaining source material and the measured chemical 

concentrations in groundwater samples from existing wells near each building. 

Building construction will also be considered when selecting soil vapor sampling locations; therefore, an 

attempt will be made to gather construction drawings for the buildings prior to initiating soil vapor 

sampling in order to have additional information on floor slab and foundation construction. The drawings 

will be reviewed and the buildings will be inspected to identify potential preferential pathways (i.e. utility 

corridors, floor drains, sumps, other penetrations) that may exist below the floor slabs or foundations. An 

assessment will be made as to whether additional vapor sampling locations are warranted within any 

identified permeable backfill zone. The assessment will consider the permeability of the backfill relative 

to native soil, depth of utilities, and anticipated distribution of permeable backfill. 

6.5. 1.1 On-Property Locations 

For the on-property building, if source material remains in the subsurface both inside and outside of the 

building footprint at similar depth, magnitude and concentration, soil vapor sampling probes will be 

located exterior to the building within approximately I 0 feet of the building edge. Exterior proposed 

locations SVlOl through SVI06 are shown on Figure 14. If source material substantially remains inside 

the building footprint only, soil vapor sample locations will be located interior to the building. Interior 

locations would be near proposed borings SB106 through SB113 (Figure 14). Soil vapor samples will be 

collected above the water table at two different depths at each location, including approximately 3 and 6 

feet below the lowest floor elevation. Depending on the depth at which groundwater is encountered, 

sample depths may require adjustment such that soil vapor samples are collected from the unsaturated 

zone. In the case of interior soil vapor probe installation, a sub-slab soil vapor sample will be collected at 

each location, in addition to the samples collected at approximately 3 and 6 feet below the lowest floor 

elevation. 
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6.5. 1.2 Off-Property Locations (Winter Property} 

For the off-property building (Winter property), because of the physical layout of the gas holder structure 

and building, any source material present within the holder is expected to remain in the subsurface at 

similar depth, magnitude and concentration both inside and outside of the building footprint. For this 

reason, soil vapor sampling probes will be located exterior to the building within approximately 10 feet of 

the building edge. Proposed locations SV107 through SV109 are shown on Figure 14. Soil vapor 

samples will be collected above the gas holder base (anticipated to be at 7.5 feet bgs) at two different 

depths at each location, including approximately 3 and 6 feet below the lowest floor elevation. 

Depending on the depth at which groundwater is encountered, sample depths may require adjustment 

such that soil vapor samples are collected from the unsaturated zone. 

6.5.2 Sampling Methods and Abandonment 

Soil vapor probes are proposed to be installed as semi-permanent probes with flushmount covers such that 

they can be sampled more than one time in order to assess data validity and temporal/seasonal effects. 

The probes will be installed in accordance with Multi-Site FSP, Appendix A, SOP No. SAS-11-03 using 

direct-push techniques. The probe will consist of V.-inch diameter stainless tubing connected to a V.-inch 

diameter, 0.5-ft long stainless steel screen with proper filter pack and bentonite grout seal. For the 

collection of samples at two different depths at each location, probes will be nested within the same 

borehole with bentonite placed between the screens/filter packs. 

During soil vapor probe installation, samples of the subsurface soil will be collected for grain size 

analysis, bulk density, specific gravity of soil solids, and moisture content for use in the soil vapor risk 

assessment. 

Active soil vapor sampling will be performed which involves extracting a volume of soil vapor and 

analyzing the resulting vapor sample. Samples will be collected in 1-L or smaller Summa canisters 

supplied and certified by the laboratory to ensure cleanliness. Samples will be collected according to the 

procedures and methods described in the Multi-Site FSP, Appendix A, SOP Nos. SAS-11-04 (probe 

sampling) and SAS-11-0 I (sub-slab sampling) including proper purge volume, sample collection, flow 

rate and vacuum requirements. Leak detection testing will be conducted using the direct method as 

described in the above SOPs, including the use of a helium tracer gas and field screening to detect 
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presence of helium in the soil vapor samples. Parameters and methods of analysis for the vapor samples 

are listed in Table 4. Also, samples will be analyzed for oxygen, carbon dioxide, and methane for vertical 

profiling to assess bioattenuation. Samples will be analyzed in a fixed-based laboratory as described in 

Section 6 of the Multi-Site FSP. Probes will be abandoned when no further sampling is deemed 

necessary. 

6.6 Groundwater Evaluation 

6.6.1 Existing Well Evaluation 

The integrity of existing monitoring wells will be assessed by observing whether the surface seal is 

cracked, well covers are missing, etc. The Well Condition Field Form will be completed anytime a well 

is sampled or the water elevation is measured as part of continued groundwater monitoring. Also, the 

field measurements of total well depth will be compared to the monitoring well logs annually to detect 

any potential issues with a well. Depending on the results of the well evaluation, a well or wells may be 

redeveloped, rehabilitated or replaced (consistent with SAS-08-05 of the Multi-Site FSP). 

6.6.2 Monitoring Well/Piezometer Installation 

Monitoring wells and piezometers are proposed at locations shown on Figure 15 to address the following 

specific areas of the Site: 

I. Three bedrock piezometers located on-property (PZ7B) and within City right-of-way 
(PZISTB and PZ23B) to compliment data for proposed wells in the sand unit and define 
vertical extent; 

2. Three groundwater water grab samples from soil borings SBlOO, SBlOl, and SB102 adjacent 
to the Manitowoc River with conversion of one to three locations to permanent piezometers, 
to evaluate groundwater quality within the sand unit, below the ISS material, discharging to 
sediment and surface water; and 

3. One water table well (MW22) on the Wisconsin Central Railroad Property to monitor 
groundwater quality off-property to the west and downgradient of the MW14 residual source 
area and MW -12, and discharging to sediment and surface water. 

Details for the installation, decision-making, and sampling of the proposed wells are provided below. 
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The three proposed bedrock piezometers will be located as follows (proposed wells in bold): 

• MW7/PZ7B, located on-property to the east/southeast of the ISS treatment area; 

• MW18T/PZ18TB, located in City right-of-way to the south/southeast of the known source 
area; and 

• PZ23B, located on City right-of-way Property, within the ISS area and downgradient of the 
known source area. 

As discussed in Section 3, groundwater flow within the dolomite is likely toward Lake Michigan (east), 

or perhaps very locally toward the river (northwest). 

The bedrock surface is expected to be encountered between 50 to 60 feet below ground surface 

(anticipated elevation of 535 to 545 feet), based on previous borings which apparently "tagged" the 

surface of the bedrock and also based on well logs of former industrial wells in the area. If drilling 

continues to 90 feet bgs without encountering bedrock but rather a thick glacial till layer is present 

exhibiting no evidence ofMGP-impacts, the piezometers will be screened within the most permeable 

interval (based on visual observation) encountered in the till. 

The piezometers are anticipated to be drilled approximately 10 feet into competent bedrock. Piezometer 

screens will have a 5-foot length, with the screen base set at least 10 feet below the top of bedrock. The 

piezometers are proposed to be drilled by sonic methods, in addition to wireline rotary drilling to collect 

bedrock core samples. Cores are not able to be obtained using sonic methods. Drilling and well 

construction activities will be completed in accordance with the methods described in Section 4 of the 

Multi-Site FSP. Piezometers will be constructed of2-inch diameter polyvinyl chloride (PVC) material 

with a 0.01 inch screen slot size. The filter pack will extend two feet above the top of screen and 0.5 feet 

below the bottom of the screen. A fine sand filter pack seal will then be placed to 2-feet above the filter 

pack sand. 

During drilling, soil samples will be collected to log lithology, determine existence of coal tar 

contamination, and for field screening to document subsurface conditions and if necessary identify 

samples for laboratory analysis. Once bedrock is encountered, wireline rotary drilling methods will be 
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used to obtain bedrock cores for field inspection and logging of the rock quality designation (RQD) as 

specified in the additional SOP included in Appendix F4. Once the competent bedrock cores are 

collected, the hole will be overdrilled using the sonic method to provide a large enough diameter for 

installation of the piezometer. 

The proposed piezometers were not located in known source areas due to avoid "dragdown" of the MGP 

contaminants during drilling. If contamination is encountered during drilling in the unlithified zone, 

sonic drilling allows a larger diameter temporary casing to be set into a confining layer (such as the till) 

while drilling proceeds into the bedrock. The temporary casing is then removed during the grouting 

operation. 

6.6.2.2 City Property 

Three soil borings (SBlOO, SBlOl and SB102) will be performed on the City Property/right-of-way 

adjacent to the river to collect groundwater grab samples. The purpose of the proposed groundwater 

sampling at all three locations is to assess groundwater quality and the potential for remaining source in 

the sand unit below the ISS material. The groundwater grab samples will be collected in the sand unit just 

above the till layer (if present) with a temporary screen. The grab samples will be analyzed with an on

site mobile laboratory for PVOCs and PAHs to aid in determining the permanent piezometer location(s). 

At minimum, a piezometer will be installed at one of the three locations (i.e., for the scenario of low to 

non-detectable concentrations at all three locations). A second and possibly third piezometer will be 

installed at the two remaining locations based on field observations and/or mobile laboratory data that 

indicate multiple locations of MGP impacts, or the need to define the lateral extent of groundwater 

impacts discovered at any of the locations. The grab samples indicating elevated concentrations above 

the WAC NR 140 ES will be preferred locations. The need to define the eastern and western lateral 

extent of groundwater impacts at this depth (if appropriate) will also be considered. Piezometer(s) will be 

screened in the sand unit just above the till layer (if present) with a 5-foot screen. Piezometers will be 

labeled starting with PZ23, as appropriate for the location. Piezometers will be constructed of 2-inch 

diameter polyvinyl chloride (PVC) material with a 0.01 inch screen slot size. The filter pack will extend 

two feet above the top of screen and 0.5 feet below the bottom of the screen. A fine sand filter pack seal 

will then be placed to 2-feet above the filter pack sand. 
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Because of their location within the ISS treated material, sonic drilling will be used to install the soil 

borings. The sonic method will advance through the "hardened" ISS material, providing an indication of 

drill cutting material; however, no high quality cores of the ISS material will be collected. 

6.6.2.3 Wisconsin Central Railroad Property 

The proposed water table well (MW22) will provide better definition of the lateral extent of MGP 

residuals in shallow groundwater to the west. Well MW22 will be screened as a water table well with a 

I 0-foot screen. The well will be constructed of 2-inch diameter polyvinyl chloride (PVC) material with a 

0.01 inch screen slot size. The filter pack will extend two feet above the top of screen and 0.5 feet below 

the bottom of the screen. A fine sand filter pack seal will then be placed to 2-feet above the filter pack 

sand. The monitoring well is proposed to be drilled by sonic methods. Drilling and well construction 

activities will be completed in accordance with the methods described in Section 4 of the Multi-Site FSP. 

6.6.3 Groundwater Monitoring Well Development 

The new monitoring wells and piezometers will be developed in accordance with the methods described 

in Section 4 of the Multi-Site FSP following installation. Development will continue until the field 

parameters (pH, temperature, conductivity, etc.) stabilize and at least 10 well volumes of water have been 

removed from the well (based on the generally sandy subsurface conditions). Further, an additional 

volume of water equal to the amount added will be removed from the well should it have been necessary 

to introduce liquids into the well to assist with drilling and/or well construction. Purge water from well 

development and well sampling activities is anticipated to be sampled and disposed of through the permit 

that is in place with the City of Manitowoc waste water treatment plant. 

6.6.4 Groundwater Level Measurements 

Groundwater levels will be measured to assess the elevation and direction of groundwater flow whenever 

the monitoring wells and piezometers are sampled, or as needed to assess flow conditions. Water level 

measurements will be collected from all the monitoring wells and piezometers regardless of whether or 

not a particular location is being sampled. Water levels in wells without product will be measured with 

an electronic water level indicator as indicated in Multi-Site FSP, Appendix A, SOP No. SAS-08-01. The 
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well(s) with DNAPL product (i.e. MW -14) will first use an electronic water level indicator for water level 

measurement followed by a clear, bottom-filling bailer to measure product thickness (SOP No. SAS-08-

01). Observations and measurements regarding the presence ofMGP-residuals within a well will be 

recorded on the appropriate forms on which the water level measurements will be recorded. 

6.6.5 Sampling Schedule and Parameters 

Continued groundwater sampling will be completed for the following reasons. 

• To detect changes in environmental conditions (e.g., hydrogeologic, chemical, or other 
changes) that may result in an increased risk or exposure potential; 

• To identify any potentially toxic and/or mobile transformation products; 

• To assess plume stability and groundwater concentration trends; 

• To verify no unacceptable impact to downgradient receptors; and 

• To detect new releases of contaminants to the environment that could impact potential 
remedial action alternatives (e.g., Monitored Natural Attenuation (MNA), institutional 
controls, etc.). 

Groundwater monitoring will be initiated on a quarterly basis following the new monitoring 

well/piezometer installations such that enough data is collected from the new wells and piezometers 

before beginning the Rl Report. Wells were sampled for the full list ofVOCs in May 2005; results of this 

sampling are provided in Appendix G I. As indicated previously, PVOCs will be sampled in future 

rounds. The table below indicates which wells and parameters will be sampled during each quarter with 

notes on the rationale for the well sampling. 
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I 1'' Qtr 
Existing Wells 
MWI,MW2, PVOCs, PARs, 
MW5,MW7, metals, cyanide 
MWS,MWIO, 
MW12, MW12D, 
MW13, 
MW17T,MW18T, 
MW19T, MW20T, 
MW21T 
MW6 
MW9 PVOCs, PAHs, 

metals, cyanide 
MW14 
MWI5T,MW16T Water Level 

only 
Staff Gauge 
PWI 
Proposed Wells 
MW22 PVOCs, PARs, 

metals, cyanide 
PZ7B, PZISTB, PVOCs, PAHs, 
PZ23B metals, cyanide 
New Piezometers PVOCs, PARs, 
Along River metals, cyanide 

Notes: 
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I 2nd Qtr I 3 ... Qtr I 4'• Qtr 

PVOCs, PAHs, 
Note I -metals, cyanide 

Water Level only 
Note 2 

Water/Product Level only 
Note 3 

Water Level only 
Water Level only 

PVOCs, PARs, 
Note I -metals, cyanide 

PVOCs, PARs, 
Note I - metals, cyanide 

PVOCs, PAHs, 
Note I -metals, cyanide 

(1) If concentrations from first quarterly round for metals (aluminum, iron, manganese and vanadium) and 
available cyanide (OIA-1677) are below screening levels, these parameters will be discontinued from 
further analysis. 

(2) If concentrations from first quarterly round indicate MW7 and MW9 have similar groundwater quality, 
MW9 (located only 40 ft from MW7) will be discontinued from further sampling. Water level only to be 
measured at MW9. 

(3) If groundwater concentrations at MW22 (on Wisconsin Central Railroad property) are above screening 
levels during the first quarterly round, wells MW15T and MW16T will be sampled in the subsequent 
rounds to define the western extent of contamination. 

Following quarterly RI sampling for one year, the groundwater monitoring schedule will revert back to 

annual sampling. If monitored natural attenuation is considered as a remedial option for groundwater, 

more than one year of quarterly data may be needed. The RI Report will be prepared after two quarterly 

rounds of groundwater data is collected, with later data added as a supplement. The estimated schedule 

for the well installations and quarterly sampling is shown on Figure 16. Groundwater samples will be 

collected for analysis of the parameters and associated methods listed on Table 4. Samples will be 
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analyzed in a fixed-based laboratory as described in the Multi-Site QAPP and FSP. Groundwater 

sampling will be completed using bailer sampling methods (as previously performed) described in 

Section 4 of the Multi-Site FSP, to maintain consistency with previous sampling data. Additionally, 

USEP A sample identification protocol and sampling forms will be used to ensure that samples are tracked 

accordingly, and that the laboratory analytical data is provided in a manner consistent with the USEP A 

database requirements. Field parameters will also be recorded including pH, temperature, dissolved 

oxygen, oxidation/reduction potential, and conductivity. 

6.6.6 Aquifer Characterization 

Single well aquifer tests will be completed to characterize hydraulic conductivity at the new monitoring 

well locations only if the drilling observations indicate that the formation is different from the majority of 

the wells previously installed. Therefore, if the subsurface materials encountered at each welllocation(s) 

are comprised primarily of fine to medium grained sand, no testing will be done. No aquifer tests will be 

performed at the bedrock piezometers. If appropriate, single well tests will be completed in accordance 

with the methods described in Section 4 of the Multi-Site FSP. 

6. 6. 7 Groundwater Monitoring Well Abandonment 

If it is determined that any of the wells or piezometers in the monitoring network require abandonment, 

the agencies will be conferred with to determine the need for a well replacement in that location. These 

activities will be completed in accordance with the methods described in Section 4 of the Multi-Site FSP. 

At this time, no well abandonment activities are planned. 

6.6.8 On-Going System Operation, Maintenance and Monitoring and Future 
Groundwater Monitoring 

System operation, maintenance and monitoring (OM&M) and site groundwater monitoring (as described 

above) will continue during RIIFS work, including influent/effluent sampling on a semi-annual basis and 

between carbon unit samples on a bimonthly basis (to evaluate when the carbon units require change-out) 

as indicated in the table below. Prior treatment system analytical results are provided in Appendix G2. 

Routine operation and maintenance of the system will continue to be conducted on a weekly basis 
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including completing the operations log and changing filter bags as needed. Annual reports of the system 

OM&M and site groundwater monitoring will be completed. 

Treatment System Sampling 

Influent VOCs, PAHs - Semi-annually in May and November 

Intermediate BTEX- Bimonthly 
(Between Carbon) 

Effluent VOCs, SVOCs, pH -Semi-annually in May and November 

After completing the fourth quarter of groundwater sampling, monitoring will revert back to annual 

sampling with potential modifications to the groundwater monitoring well network and parameter list. 

The revised groundwater monitoring schedule will be maintained for the time period between which the 

RI Report is submitted to the time the RI Report is approved. 

The RI Report will provide a plan for continued gronndwater monitoring between the timeframe of 

performing the RI and remedial action. If monitored natural attenuation is considered as a remedial 

option for groundwater, more than one year of quarterly data may be needed. Identification of and the 

need for continuing site activities will be discussed with USEPA representatives following completion of 

the RI work and report. 

6. 7 Manitowoc River Assessment 

6.7.1 Site Morphology 

A benchmark (585.33 feet above MSL) is located on the sheet pile wall (Figure 2) at the interface of the 

Manitowoc River. The depth to river water level will be recorded during each groundwater monitoring 

event to assess the interaction of the river with groundwater. 

Measurements will be obtained in the field to calculate flow velocities and discharge of the river as water 

enters the turning basin, as water passes through the turning basin, and as water exits the turning basin 

(Sheet 2). Those sampling locations will correspond with the surface water sampling transects identified 

in Section 6.7.4. Information available from the United States Geological Survey (USGS) gauging station 

04085427 located on the Manitowoc River approximately five miles upstream of the Site will be used in 
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conjunction with field data to assess trends in flow volumes and discharge velocities. This gauging 

station can only provide relative flow information in the vicinity of the Site due to the separation distance 

between the gauging station and Site, and other inputs to flow from point and non-point sources. In 

addition, current and historical river bathymetry measurements collected by the USACE will be obtained 

and compared to each other to identify areas of erosion and deposition within the river channel. The 

turning basin is actively being used by commercial ships. 

6. 7.2 Bathymetric Survey, Side-Scan Sonar, and Sub-Bottom Profiling 

Prior to collecting any sediment samples, river bathymetry and stratigraphy will be evaluated using 

single-beam or multi-beam sonar, side-scan sonar and sub-bottom profiling. A subcontractor will be used 

to perform the bathymetric survey, side-scan sonar and sub-bottom profiling. The subcontractor will be 

identified to USEPA prior to initiating field activities in accordance with the AOC/SOW and the 

subcontractor's SOPs will be submitted to USEPA for review and approval. 

Results of the bathymetric survey, side-scan sonar and sub-bottom profiling will be presented in the RI 

Report. 

6.7.2.1 Bathymetric Survey 

Prior to collecting any sediment samples, river bathymetry will be evaluated using single-beam or 

multi-beam sonar. The results from the sonar survey will provide a comprehensive assessment of the 

river geometry and water depths which will be used to establish a baseline condition, measure river flow 

velocities and hydrologic characteristics, and provide data for use in the FS. The data collected will also 

be used with stream flow measurements (velocity measurements, staff gauge measurements, and historic 

stream flow data from USGS gauging station 04085427) to calculate flow velocities and discharge for this 

segment of the river, as discussed in Section 6.7.4. 

The bathymetry transects will be spaced appropriately to cover the river from bank to bank and extend a 

distance of approximately I ,200 river feet downstream, corresponding to a portion of the river that widens 

just downstream of the Wisconsin Central Railroad bridge, and extend a distance of approximately I ,200 

river feet upstream which is beyond the upstream end of the turning basin (Sheet 2). Additional 

bathymetric transects may be added in the field at the direction of the RI Leader. 
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Following the bathymetric survey, a side-scan sonar survey will be performed. The results from the side

scan sonar will provide a three-dimensional picture of the bottom of the river at a resolution fine enough 

to identify debris (e.g., bricks and wood timbers). Results will be used to determine areas where the river 

bottom is irregular and to assist in identifying debris or other man-made materials present on the river 

bed, which may be used to refine sediment coring locations. In addition, the side-scan sonar may provide 

information on the location of the underwater utilities that may need to be considered during the FS. 

The side-scan sonar will cover the same area of the river as the bathymetric survey (Sheet 2). Additional 

side-scan sonar transects may be added in the field at the direction of the RI Leader. 

6. 7.2.3 Sub-Bottom Profiling 

Sub-bottom profiling will be used to further identify the lateral extent of sediment types identified by the 

cores/borings and provide a high-resolution image of the subsurface stratigraphy. The data will provide 

information regarding the vertical extent of the soft sediment transition to hard sediment horizon in the 

subsurface. The sub-bottom profiles will be completed moving parallel to the shoreline. 

The sub-bottom profile survey will be conducted concurrently with the side-scan sonar survey. 

Therefore, the same survey line spacing will be implemented for sub-bottom profiling as described above 

for side-scan sonar. 

The sub-bottom profile data will be processed and interpreted to graphically represent the sediment 

horizon. Longitudinal profiles will be generated and incorporated in the project database with the 

bathymetric and side-scan sonar datasets. These data will be used to assist in identifying the lateral and 

vertical requirements for sediment sampling and assist in remedial design. 

6.7.3 Sediment Poling 

Sediment poling using an aluminum pole, as described in Section 4 of the Multi-Site FSP will be used to 

measure the river water depth (i.e. depth to river bottom) and thickness of soft sediment. The elevation of 

the river will be surveyed from a known benchmark, and this will serve as the reference for both the depth 
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measurements for later conversion to elevations. These results will be correlated with the results of the 

bathymetric survey, side-scan sonar survey, and sub-bottom profiling. It will also be used to assist with 

identifying sediment sampling locations. In addition, sediment poling results will be used to refine 

volume estimates for use in the FS. Sediment poling will be conducted at every sediment and surface 

water sampling location along the transects illustrated on Sheets 2 and 3. Poling locations will be 

determined using a differential global position system (DGPS) unit that is accurate to ±I meter in 

accordance with the methods described in Section 7 of the Multi-Site FSP. 

The results of the sediment poling locations will be compared to the results of the bathymetric survey, 

sub-bottom profiling, and the NRT 2003 poling data. Discrepancies, if present, may be confirmed with 

additional sediment poling. However, the minimum distance between poling transects will be I 00-feet, 

unless otherwise determined by the RI or Field Team Leader, based on field conditions. Based on 

previous sediment poling and analytical results, the sediment poling density may be increased adjacent to 

the former MGP facility to evaluate the volume of soft sediment present in areas that may be identified 

with elevated concentrations ofMGP-residuals. 

The thickness of soft sediment will be recorded on field forms as discussed in Section 4 of the FSP. If 

sediment is observed on the tip of the pole, the observations (e.g., presence of clay, sand, evidence of tar) 

will be recorded. If debris is present on the surface of the sediment, there is typically a distinguishable 

sound when the aluminum pole hits debris, rather than soft sediment. If debris is suspected, additional 

poling may be performed in the immediate vicinity (5-foot radius or less) to evaluate the differences in 

the top of soft sediment. The presence of debris will also be noted on the field forms. 

6. 7.4 Surface Water Sampling 

One, and possibly two, surface water sampling events within the Manitowoc River will be performed. 

The first surface water sampling event will assess the surface water quality in the proximity of the former 

MGP. The first sampling event is targeted to be performed during warmer weather when volatiles and 

semi-volatiles would be expected to be released and if possible, during the Step I sediment sampling 

event (Section 6.7.5) and/or concurrent with a groundwater monitoring event. Surface water samples 

from the river will be collected with the pump and tubing method as discussed in Section 4 of the Multi

Site FSP. 
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Three transects will be established for the first surface water sampling event. There will be three 

sampling locations on each transect; at one-quarter, at one-half, and at three-quarters of the distance 

across the river. One discrete sub-sample will be collected from each transect location, at 0.8 times the 

total water column depth at a particular location; totaling 9 water sub-samples to be collected from the 

river. Surface water sampling locations will fall on transects that will also be used for the bulk chemistry 

portion of the investigation. Each transect sub-sample location will be identified by the suffix A, B, or C, 

as samples are collected from the east bank toward the west bank of the river. The three transects will 

extended perpendicular from the shore to the opposite shore and will be established in the following areas 

(Sheet 2): 

• Transect TSW-1, located upstream of the former MGP property and just upstream of the 
turning basin (potential ambient sample locations); 

• Transect TSW-2, located on the southern end of the sheet pile wall and centered on the area 
of MGP impacted sediments; and 

• Transect TSW-3, located at the downstream end of the turning basin just north of the 
Wisconsin Central Railroad bridge (potential ambient sample locations). 

A second surface water sampling event may be performed, pending the analytical results of the first 

sampling event. If COPCs are detected above the screening levels provided in the Multi-Site RAF, 

additional sampling may be performed to assess surface water quality in localized areas above and 

downstream of affected sediment to evaluate if affected sediments are impacting surface water quality. 

The surface water sampling locations for the second sampling event, if performed, will be selected based 

on field conditions (i.e., COPC concentrations, presence of MGP-residuals in sediment, etc.). Sample 

locations and rationale will be reviewed with USEPA prior to performing the second surface water 

sampling event. 

A peristaltic pump and flow-through cell will be used to collect the surface water samples and determine 

field characteristics, including pH, temperature, dissolved oxygen, oxidationJreduction potential, 

conductivity, and turbidity. Sediment poling with an aluminum pole as described in Section 4 of the 

Multi-Site FSP will be used to measure the total water column depth and estimate soft-sediment thickness 

at each location. Based on the historic sediment sampling results, surface water samples will be analyzed 

for the full list ofCOPCs and total suspended solids (Table 4) in accordance with the Multi-Site QAPP. 
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River velocity measurements will be made concurrent witb the surface water sampling. The river velocity 

measurements will be collected as described in Section 4 of the Multi-Site FSP at each surface water sub

sample location (Sheet 2). A velocity meter attached to a ridged steel rod will be used to record river 

velocity from the sampling boat. After the sampling location has been poled to verify depth to top of 

sediment, the velocity meter will be lowered to into the water column. For water depths of 2.5 feet or 

less, a velocity measurement will be made at 0.6 times the total water column depth. The velocity 

measurements at locations where the water column is greater than 2.5 feet will be recorded at 0.2 and 0.8 

times the total water column depth. At each deptb, tbe velocity meter will be rotated around until the 

maximum velocity is recorded on tbe display. The minimum and maximum velocity at each deptb and 

each location will be recorded on field logs to evaluate the differences in water velocities with depth and 

for use in tbe FS. 

A qualitative assessment of water quality within the turning basin will be performed to provide 

information regarding the influences that boat traffic has on sediment stability and water quality. This 

assessment pertains to large lake freighters/barges, not small recreational craft. Anecdotal information to 

date suggests that some large boats come close to the former MGP when they turn around in the basin. 

The City of Manitowoc harbor master will be contacted for their views in this assessment, and also to 

obtain information about the types, frequency, and scheduling of the large boat traffic. During Rl 

activities, field personnel will visually observe the water clarity immediately before, during, and for a 

short period after a boat's trafficking within the turning basin to characterize tbe changes in water clarity 

as a result of the boat. A goal is to assess up to five large boats. The qualitative assessment will be 

performed from land rather than from a boat due to safety concerns of being in the turning basin with 

large boats. 

Sampling and measurement locations will be recorded using a DGPS unit tbat is accurate to ±I meter in 

accordance with the methods described in Section 7 of tbe Multi-Site FSP. 

6.7.5 River Sediment Sampling 

Sediment sampling will be conducted in two steps. Step I sampling will be conducted to collect samples 

to be subject to toxicity testing and to calculate a site-specific risk value based on results of ecological 

risk and human health risk assessments. Step II sampling will identify zones of risk based on sediment 
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concentration and the nature of soft sediments and consolidated parent materials that exceed the 

calculated site-specific risk value and source (i.e., tar) areas. Representative sediment samples for 

geotechnical and waste disposal characterization will also be collected in Step II. The sampling events 

will employ different sampling techniques and will have separate analytical parameters, based on the 

results of Step I, it is anticipated Step II COPCs will be refined. 

The investigation will include surface water samples, soft sediment samples, and parent material samples 

(consolidated soils that underlie the soft sediment). Surface water and soft sediment samples will be 

collected upstream, adjacent to, and downstream of the former MOP facility as discussed in Section 6.7 .4 

and shown on Sheets 2 and 3. Prior investigations suggest that MOP-impacted parent material is limited 

to portions of the river adjacent to the former MOP facility; as such, sampling of the parent material will 

be limited to the area in and around the MOP-impacted sediments illustrated on Sheet 3. Table 4 of the 

Work Plan provides the analytical summary with analytical methods, quantity of samples, container type, 

sample volume, preservation, and holding times from sample date. 

Horizontal control will utilize a DOPS and the boat will be properly anchored to maintain position as 

described in Section 7 ofthe Multi-Site FSP. Locations will be recorded as latitude/longitude and later 

converted to the Wisconsin State Plane -North datum. Vertical control will be established relative to the 

benchmark established on Site (NA VD88). 

6. 7.5. 1 Step I Sediment Sampling 

Ecological Risk Assessment 

A minimum of23 samples soft sediment samples (Sheet 2) will be collected adjacent to the former MOP 

facility to provide samples with a range ofPAH concentrations (see table below) to support the SLERA. 

The intent is not to limit the SLERA to the near-surface biologically active zone, but rather to evaluate 

risk correlations to different ranges of P AH concentrations regardless of depth. Samples will be collected 

generally within the areas previously characterized, with a goal of obtaining several samples in each of 

four total P AH concentration ranges described below. It is very likely that more than 23 samples will be 

necessary to obtain the required number of samples in each of the PAH concentration ranges. Since the 

exact number of samples and concentration distribution will be determined in the field, these additional 
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sample locations (beyond the minimum 23) have not been plotted on Sheet 2. The samples will be 

collected in and around the area ofMGP-impacted sediments illustrated on Sheet 2 and the final locations 

will be recorded using a DGPS unit as described in Section 7 of the Multi-Site FSP. 

A Ponar® grab sampler will be used as described in Section 4 of the Multi-Site FSP to collect soft 

sediment samples at select locations within the areas previously characterized. The depth to the top of 

soft sediment and the thickness of soft sediment measured by poling techniques will be recorded prior to 

using the Ponar® grab sampler. Sufficient sediment volume will be collected (estimated to require three 

to five grabs) and homogenized in a stainless steel bowl to allow for chemical analysis (mobile laboratory 

or fixed-based laboratory), physical analysis, and sediment toxicity testing. Samples for PVOCs will not 

be homogenized to minimize volatilization. Each of these sub-samples will be collected using a stainless 

steel spoon. If the surficial sediment samples do not provide the range of P AH concentrations required, 

samples of the subsurface soft sediment (e.g., 0 to 2 feet) may be collected using direct push or vibrocore 

methods described in Section 4 of the Multi-Site FSP. 

All samples will be initially analyzed using an on-site mobile laboratory to identity samples with 

concentrations representing a range of total P AH concentrations. Optimally, the samples will be evenly 

distributed in the following ranges: 

Sample Quantity 
..:· 
Total P AHs (ppm) . 

3 
Ambient Reference 

Locations 

5 10-90 

10 100-900 

5 1,000 + 

Initial PAH sample results may be used with an average TOC concentration (from previous analytical 

results) to evaluate whether the P AH concentrations summarized above provide an appropriate range of 

predicted toxicity using the USEPA's equilibrium partitioning sediment benchmark (ESB) approach. 
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Reference (ambient) locations will be selected from areas: 

• A reasonable distance(s) upstream of the former MGP site; 

• Where soft sediment has a similar texture to impacted soft sediment; and 

• Where soft sediment has a similar depositional environment to impacted soft sediment. 

Sediment samples with total P AH concentrations that are not within these ranges listed above, or samples 

with total PAH concentrations in a range that has already met the optimum sample quantity, will be 

handled as investigative waste material and a new sample location will be evaluated. All sediment 

samples will be stored on ice during the mobile laboratory analysis. 

Total P AH concentrations within these ranges will be distributed to the extent possible in order to 

evaluate a broad range of sediment toxicity; however, the distribution may be modified based on field 

encountered conditions (i.e., range of concentrations) and initial estimates of expected toxicity using the 

ESB approach. Based on the predicted toxicity and the site-specific concentrations detected, the above 

distribution may be modified. For example, if the ambient reference locations are greater than I 0 ppm 

total PAHs, the distribution or sample quantity may be shifted. The concentrations of the selected 

samples for toxicity testing will be reviewed with USEPA prior to performing toxicity testing. 

Samples will be further analyzed for COPCs (as identified in Section 3.7), ammonia, and sulfide as 

described in the Multi-Site QAPP and in accordance with the methods listed in Table 4 to evaluate 

potential confounding effects. COPCs will be compared to the screening levels of the Multi-Site RAF to 

evaluate the need for additional assessment. If necessary, the samples selected for toxicity testing may be 

adjusted to include elevated BTEX concentrations. Sediment samples will also be analyzed for black 

carbon (aka "soot" carbon), based on the procedural definition of soot as the remaining carbon after 

muffle furnace drying and acid treatment of sediments to remove other forms of carbon (Gustaffson eta!. 

1997, Accardi-Dey and Gschwend, 2003). The ecological risk assessment analytical data package will be 

fully data validatable. 

A portion of each of the 23 samples selected for further analysis will also be sent to a toxicity laboratory 

for testing using a modified version of the procedures described by EP A/600/R-99/064 Methods for 

Measuring the Toxicity and Bioaccumulation of Sediment-Associated Contaminants with Freshwater 
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Invertebrates, Second Edition; Method I 00.4. The test endpoints will be a 28-day survival and growth 

(weight and length) test using Hyalella azteca ( amphipod) to evaluate the toxicity of whole sediments. 

Each set of whole sediment toxicity tests will be conducted with an uncontaminated control sediment and 

a minimum of 8 replications of each sediment sample. 

Human Health Risk Assessment 

Human Health screening levels have not been established in the RAF and will be developed (based on 

site-specific conditions) for the Manitowoc Site and presented in the Risk Assessment section of the RI 

report. Based on preliminary review of potential exposure assessments, the human health receptors are 

not anticipated to drive screening level decisions. Ecological screening levels are generally lower than 

the human health screening levels and will be assumed as the basis for defining risk zones within this 

SSWP. 

A minimum of 3 samples will be collected for the human health risk assessment. Soft sediment samples 

will be collected adjacent to and slightly downstream of the former MGP facility, generally within the 

areas previously investigated based upon areas where there is a high probability of direct contact to MGP 

residuals in the sediments due to recreational activities (i.e., wading or swimming in river, fishing. etc). 

Based on field reconnaissance, there is no evidence (i.e. pathways to the river) to indicate that people are 

wading in the river. As previously discussed, the river drops off abruptly approximately 5-feet from the 

shore, the river is known to be over 20 feet deep in places within 50 feet of shore, and the sheet pile wall 

and railing prevents people from wading into the water along much of the shore line adjacent to the 

former MGP facility. 

The depth to the top of soft sediment and the thickness of soft sediment will be recorded on field logs 

prior to sample collection. Samples will be collected from 0 to 2 feet below the top of sediment (the 

assumed depth to which a person would sink to, wading across the river) in locations that meet the 

following criteria: 

• Areas in which MGP residuals (tar and sheen) have been observed; 

• Areas with shallow water depths; 
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• Areas of the river accessible from land (i.e., boat dock areas); 

• Areas of the river in which site conditions indicate people may access the river; and 

• An Ogeechee™ open barrel corer or other drive-push sampler will be manually pushed or 
driven to 2 feet below mudline as described in Section 4 of the Multi-Site FSP. The sediment 
will be homogenized over the entire core length in a stainless steel bowl using a stainless 
steel spoon. The sediment will be analyzed in the mobile laboratory for the parameters 
identified in Table 4. 

Samples will be analyzed as described in the Multi-Site QAPP and in accordance with the methods listed 

in Table 4. Samples for PVOCs will not be homogenized to minimize volatilization. The analytical data 

package will be fully data validatable. 

If the analytical results indicate the interval concentration is greater than the screening value presented in 

the Step I of the Multi-Site RAF or if field observations during the RI activities indicate an access point to 

the river, additional borings may be collected. However, the analytical results generated as part of the 

ecological risk assessment will also be used to assess potential human health risk 

Site Specific Risk and COCs 

The results of Step 1 sampling will be used to calculate a site-specific risk value based on ecological risk 

and human health risk assessments, and to assist delineation of the source area of sediment contamination. 

This information will be used to reduce the list of COPCs into a list of COCs and assist in sample location 

for Step IL The COC list will be developed from COPCs that cause risk to human health or the 

environment at such levels that a response action will be considered. 

6.7.5.2 Step II Sediment Sampling 

Sediment coring will be conducted to further characterize sediment concentrations and the nature of soft 

sediment and parent material exceeding the calculated site-specific risk value (delineate risk zones) and 

further refine grossly affected sediment areas. Characterization will include definition of degree and 

extent of contaminated sediment, evaluation of geotechnical properties of sediment, and analytical testing 

for waste disposal. All sampling activities will be cleared with Digger's Hotline to mark submerged 

utility structures, cables, and pipelines, if any. 
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Sediment and parent material samples will be collected as described below using a spud barge and 

vibrocore, hollow-stem auger drill rig, sonic drill rig, or direct push sampling unit as described in Section 

4 of the Multi-Site FSP. The specific drilling methods will be identified to USEPA prior to contracting. 

The drilling method selected will consider core recovery, core disturbance, contractor availability, and 

contractor costs. The subcontractor will be identified to USEPA prior to initiating field activities in 

accordance with the AOC/SOW and the qualifications will be submitted to USEPA for review and 

approval. If applicable, subcontractor SOPs may also be submitted at this time. 

Sampling locations will be recorded using a DGPS unit as described in Section 7 of the Multi-Site FSP. 

Sediment cores will be continuously sampled, visually characterized, logged and sub-sampled in 

accordance with Section 4 of the Multi-Site FSP. The sediment core will be subdivided into the 

following intervals: 

• 0 to 6 inches below mudline (river bottom) 

• 6 to 18 inches below mudline 

• 18 to 30 inches below mudline 

• 30 to 42 inches below mudline 

• 42 to 54 inches below mudline, etc. 

The 0 to 6 inch below mudline interval will be collected to assess the current concentrations the benthic 

community is exposed to. The core will be subdivided in one-foot intervals to the bottom of the core. If 

the last interval is less than 4 inches in thickness, it will be added to the previous interval or analyzed as a 

separate interval. Each interval will be homogenized in a stainless steel bowl using a stainless steel 

spoon. Upon completion of sediment borings, non-dedicated sampling equipment will be decontaminated 

as described in Section 8 of the Multi-Site FSP. 

Samples will be analyzed to further characterize sediment concentrations of the chemicals of concern 

(COCs) identified in the risk assessments (Step I). The list of COCs will be reviewed with USEPA prior 

to initiation of Step II. Table 4 provides the analytical summary of the full list of COPCs from which the 

COCs will be determined. The analytical data packages will be fully validated by an independent third 

party data validator. 
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Cores which exhibit visible or olfactory evidence of tar or significant sheen in all intervals may not be 

analyzed, as these cores will be considered affected by MGP residuals, and thus require evaluation during 

the FS. Each interval in cores without visual or olfactory evidence of tar or significant sheen will be 

analyzed for COCs to characterize concentrations in sediment. Additional cores may be advanced 

between sampling locations and transects to refine the area considered in the FS. Data from cores and the 

site-specific risk values will be used in the FS to establish areas for which remedial alternatives will be 

developed. 

Sampling Transects 

Step II sampling will occur along nine sampling transects labeled TS2-l through TS2-9 (Sheet 3). Initial 

sediment transects and locations may be adjusted based on the findings of Step I. The initial sediment 

transects/locations will be reviewed with USEP A prior to initiating Step II sampling. 

The proposed initial locations of the transects are based on relative location to MGP impacted sediments 

as observed from previously performed investigations. Sediment sampling will be bounded 

approximately 700 river feet at the channel center upstream and approximately 900 river feet at the 

channel center downstream of the MGP property by transects TS2-l and TS2-9 respectively. Transects 

TS2-4, TS2-5, and TS2-6 are located approximately one quarter, one half, and three quarters of the length 

of the source area. Location of the sediment sampling transects relative to source area has been 

summarized below: 

• TS2-l: Upstream limit of sampling (approximately 700 river feet at the channel center 
upstream), provides narrow channel velocity measurements, and potential ambient 
measurements of soft sediment and surface water. 

• TS2-2: Fills data gap between upstream limit and upstream edge of source area transects 
(TS2-l and TS2-3), provides soft sediment samples. 

• TS2-3: Upstream edge of source area, provides soft sediment and parent material samples. 

• TS2-4: Upstream portion of source area (approximately Y.length of source area), provides 
source area soft sediment and parent material samples, potential waste characterization 
samples. 
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• TS2-5: Central portion of source area (approximately Yzlength of source area), provides 
turning basin channel velocity measurements, source area soft sediment, parent material, and 
surface water samples. 

• TS2-6: Downstream portion of source area (approximately% length of source area), provides 
source area soft sediment and parent material samples, potential waste characterization 
samples. 

• TS2-7: Downstream edge of source area provides soft sediment and parent material samples. 

• TS2-8: Fills data gap between downstream limit and downstream edge of source area 
transects (TS2-7 and TS2-9), soft sediment samples. 

• TS2-9: Downstream limit of sampling (approximately 900 river feet at the channel center 
downstream), provides downstream channel velocity measurements, and potential ambient 
measurements of soft sediment and surface water. 

MGP-impacted sediments identified in previous investigations are located between the USACE 

navigation channel and the shore of the former MGP facility (Sheet 3). Therefore, sediment sampling 

locations are more dense between the USACE navigation channel and the east shore along each transect 

(i.e., sediment sampling is weighted towards the bench sediments near the former MGP facility). 

Sampling along each transect will start from the east shore moving towards the west shore. A minimum 

spacing of 50 feet will be maintained between sampling locations starting on the east side of the river 

(east bench). Wherever possible, more than one sampling location will be placed within the east bench 

river sediments. After collection of the east bench samples, one channel sample will be collected 100 feet 

from the last east bench sample along the transect. On most transects, one sample will also be collected 

from the west bench sediments to evaluate the other side of the channel. All transects except TS2-4, 

TS2-5, and TS2-6 include samples collected from the west bench and the navigation channel. Initial 

transect sediment samples are summarized on Sheet 3. 

Additional sediment transects or sampling locations may be added on an iterative approach to refine the 

area/volume of sediment above the site-specific risk values, background "ambient" concentrations, or 

other screening values (i.e., PEC, etc.) from the Multi-Site RAF used to define the zones of acceptable 

versus unacceptable risk. The approach to extrapolating (i.e., kriging, inverse distance weighting, straight 

interpolation, etc.) between these data points will be discussed with USEP A as part of the R1 Report 

scoping meeting. 
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The soft sediment samples will be collected along transects (Sheet 3) discussed above using a vibrocore 

sampler or equivalent to refusal (i.e., top of consolidated parent material) as described in Section 4 of the 

Multi-Site FSP. The vibrocore sampler is electrically powered to advance a core tube with a dedicated 

liner up to 20 feet into soft sediment. After selecting the subcontractor, the operating procedure may be 

modified. The number and location of the soft sediment samples may be adjusted in response to Step I 

source area delineation. 

Historical data has shown that core recoveries are as low as 60 percent; however, technology for 

collecting core samples has advanced to the point where 90 percent recovery should be expected for most 

sample types. To prevent precluding any emergent technologies, a performance-based specification will 

be written in the request for proposal to potential sampling subcontractors. The specifications that will be 

required include: 

• Ability to attain and maintain station position: use of spuds is preferred over anchoring; 

• Station location: less than 3 feet (approximately I meter) (x, y) using DGPS in 
latitude/longitude degrees, minutes, and seconds and later converted to Wisconsin State Plane 
-North datum; 

• Depth measurement with water level correction: less than 0.1 feet (approximately 3 
centimeters (em)) (z) referenced to NAVD88; water elevation to be surveyed at least once per 
day (i.e., mid-day) for determining core sample elevation; 

• Coring equipment: vibrocore or equivalent; 

• Recovery/penetration: greater than 90 percent (this is a goal, not a minimum requirement); 

• Ability to document rate of penetration; and 

• Ability to collect core samples down to parent material (potentially I to I 0 feet). 

Parent Material Samples 

Previous investigations identified MGP impacts and coal tar in the consolidated (between 5 to 50+ blows 

per foot) sand, silt, and clay parent material. These impacts were documented within 50 feet of shore 
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along the east bank of the river from the north end of the sheet pile wall approximately 400 feet 

downstream (within the area of observed coal tar impacted sediment on Sheet 3). Impacts in the parent 

material were documented at depths from 0 to 13 feet below river bottom. 

Samples of the parent material will be collected along transects (Sheet 3) discussed above with either 

hollow stem auger or sonic drilling rigs as described in Section 4 of the Multi-Site FSP. Collection of 

parent material samples will be limited to transects that are inside or adjacent-to the area of observed coal 

tar impacted sediment (Sheet 3). Parent material cores will be continuously sampled and advanced 

approximately 20 feet below river bottom, or until4 consecutive feet ofun-impacted material is 

encountered ( detennined by field the geologist visually and using Photo ionization detector (PID)). Cores 

will be subdivided into 2-foot sections, instead of !-foot sections, for analysis ofCOCs. The number and 

location of parent material cores may be adjusted in response to Step I source area delineation. 

Additional Elements for Evaluating Ecological Risk 

A benthic community structure assessment may be performed if elevated concentrations of P AHs are 

widely detected in the surface sediment (0-6 inches below mudline). Ideally, the benthic community 

assessment would be performed at locations selected for toxicity testing. If toxicity testing samples are 

collected below the biologically active zone (BAZ), the benthic community assessment would not provide 

meaningful data. 

If field conditions indicate otherwise, benthic community structure assessments may be performed 

concurrently with warm weather surface water sampling activities, to evaluate: 

• The abundance and diversity of bottom-dwelling species; 

• Evaluate the overall ecological integrity of the river; and 

• Assist with defining background or "ambient" conditions. 

Prior to performing a benthic community assessment, the Rl Leader, Project Manager, Project 

Coordinator, and Remedial Project Manager will discuss appropriate assessment locations and approach 
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to distinguish the potentially confounding effects of boat traffic and/or dredging versus COPC 

concentrations in sediment. 

If benthic community structure assessment is performed, a field biologist will assess the benthic 

community structure, as described in Section 4 of the Multi-Site FSP using sediment samples collected 

from a grab sampler. The benthic community structure assessment samples will be co-located along 

sediment and surface water transects and, if possible, next to toxicity testing sample locations. Benthic 

community assessment locations may be adjusted in the field. 

Grab samples will be collected from a reference location, considered as the background or "ambient" 

location (as described in Section 6.7.5.2), two mid-point transects, and the downstream-most transect 

within a range of observed total P AH concentration, similar to the distribution to select toxicity samples. 

Up to three sample locations may be located on each transect based on the total P AH concentration, 

whether a toxicity testing sample was collected at the location, or the presence of soft sediment identified 

in the sediment poling (Section 6.7.3). Four replicate samples will be collected from each sample 

location. 

The sediment will be collected from the top of the mudline to six inches below the mudline, generally 

considered the BAZ for burrowing and feeding in freshwater benthic organisms. Multiple grab samples 

may be necessary to collect a representative sample of sediment. Field logs will note locations where soft 

sediment was collected using DGPS as described in Section 7 of the Multi-Site FSP. 

Evaluating Residual Upwelling 

As discussed in the Manitowoc Completion Report, surface water samples were collected by WDNR in 

an attempt to evaluate the presence ofMGP residuals in sheens observed on the surface water adjacent to 

the former MGP. Thereafter, between November 2003 and July 2004, the presence of oil sheens was 

periodically documented at five different locations along the Manitowoc River. Based on these 

observations, it appears the oil sheens may be related to the presence ofMGP-residuals within the 

sediment. 
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To assist with evaluating the occurrence of sheens from upwelling caused by gas ebullition, up to ten 

clear plastic cores will be collected in areas where sheens have been previously observed and where 

sediment is not grossly affected with MGP residuals (based on visual observations made during Step II 

Sediment Sampling). It is anticipated that areas with grossly impacted sediment are more likely to be 

removed and therefore understanding the mechanisms of residual upwelling in these areas is not as 

relevant. Areas with less affected sediment will be evaluated for a larger range of remedial actions and 

the mechanisms of residual upwelling will need to be considered to understand potential risks and 

appropriately design and evaluate remedial alternatives. 

The cores will be qualitatively inspected for visual evidence of coal tar, gas bubbles, and sheen within the 

sediment matrix. Observations will be recorded on the field logs. The cores will be brought back to 

NRT's warehouse to further observe over time the cores through the clear tubes for potential changes in 

the presence/absence of sheen as well as gas bubbles. 

Step II Sediment Sample Summary 

In summary, 32 COC transect sampling locations are proposed for Step II. These may be modified based 

on results obtained in Step I and from near real-time results obtained in the field during Step II. Each 

sampling location could have an average of 5 soft sediment samples submitted for analysis (160 soft 

sediment COC analyses). Eight of those locations are proposed to include parent material sampling 

which may have I 0 samples per boring submitted for analysis (80 parent material COC analyses). To 

address Quality Assurance/Quality Control (QNQC), blind duplicate and matrix spike/matrix spike 

duplicate (MS/MSD) samples will be collected as described in Section 3.0 of the QAPP. 

6. 7.5.3 Geotechnical and Waste (WDNR Chapter 347) Sampling 

In addition to the cores for analytical testing, approximately 20% of the cores (approximately 7 core 

locations) will include sample volume for analysis of geotechnical parameters for use in the FS. These 

parameters include: Atterberg Limits, grain-size, specific gravity, organic content by loss-on-ignition, and 

moisture content. Field measurements to estimate shear strength may be collected using a pocket 

penetrometer and/or a torvane (using a large vane for soft soils) as described in Section 4 of the Multi-Site 

FSP. 
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Geotechnical samples will be collected from distinct layers of soft sediment and parent material and may 

be discrete intervals, or composite samples, depending on the conditions observed. Three core samples 

will be collected at the same location as the NR 347 samples (Sheet 3) discussed below. The geotechnical 

samples will be collected from 7 different core locations as summarized below: 

• Four core locations will only analyze soft sediment (I sample each core location); 

• Three core locations will analyze soft sediment and parent material (approximately 3 samples 
per core location); 

• The three core locations that analyze both soft sediment and parent material will be collected 
from the same core locations and the same layers as the NR 34 7 samples described below; 
and 

• At least 3 samples will be collected from each distinct unit near the source area (e.g. soft 
sediment, parent material sand, parent material silt and clay). 

The final number of geotechnical samples collected may change based on the number of distinct units 
identified during investigation. 

Because dredging of MGP-impacted sediment will likely be included as a remedial alternative to be 

evaluated in the FS, analytical samples will be collected pursuant to WDNR Chapter 347 "Sediment 

Sampling and Analysis, Monitoring Protocol and Disposal Criteria for Dredging Projects" (NR 347). 

The degree and extent of sediment contamination will be defined through the two step investigation 

discussed above. In accordance with the substantive requirements of NR 34 7, three sediment core 

locations are proposed within and downstream-of the MGP-impacted sediments for the collection of 

representative waste characterization samples. Two sampling locations will be located within the MGP

impacted sediments identified on Sheet 3, and one sampling location will be located immediately 

downstream of the MGP-impacted sediments (Sheet 3). Summary ofNR 347 sampling: 

• Samples will be collected from each distinct layer observed in the material to be dredged; 

• If a distinct layer is encountered in more than one boring (very possible), aliquots of that 
layer from each boring may be composited as described in Multi-Site FSP, Appendix A, SOP 
No. SAS-06-01 for a representative sample; 

• If distinct layers are not present in a boring, the core will be divided into 2-foot segments and 
each segment will be treated as a distinct layer; 
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• Where MGP-impacts have been observed beneath the soft sediment, sampling will extend 
into the parent material beneath; 

• Each distinct layer of the soft sediment and parent material will be submitted for the 
suggested base parameter analyses for Great Lakes waterways (Summarized in Table 4); and 

• Each core will extend 2 feet past the deepest observed MGP-impacts in either soft sediment 
or parent material (i.e. maximum potential dredging depth plus 2-feet). This material may be 
submitted for analysis to establish residual contaminant levels and physical parameters of 
residual materials. 

A composite sample will also be prepared for waste characterization by collecting and combining the 

entire core from the three NR 34 7 borings. The composite sample will be sent to a fixed-based laboratory 

under chain-of-custody procedures. The sample will be analyzed for Protocol B parameters to identify 

potential disposal options. 

In summary, one sample from each distinct layer within the MGP-impacted material (approximately 4 

samples) will be submitted for NR 34 7 analysis, at least three samples from each distinct layer will be 

submitted for geotechnical parameters (approximately 12 samples), and one composite will be collected 

for waste characterization. In addition, each 2-foot sample below the proposed project depth (three 

samples) may also be submitted for NR 347 and geotechnical analysis. 

6.8 Disposal of Investigation-Derived Waste 

Investigative wastes will continue to be containerized during Site investigation activities prior to disposal 

off-site. NR T will ensure that both facilities listed below meet the requirements of the "Off-Site Rule 

(OSR)" (September 1993, USEPA) for the disposal of investigation-derived waste prior to undertaking 

any disposal activities. If either of these facilities does not meet the OSR requirements, USEP A will be 

informed and appropriate facilities will be identified. 

During the soil remediation activities, solid wastes were disposed through Waste Management's 

Ridgeview Landfill. Therefore, soils and sediment wastes generated during well/boring installation and 

river sampling activities may be disposed at this facility based on the historic use of this Site for solid 

waste disposal purposes. Because the soil data from the site was collected in the 1990's, the landfill will 

likely require that new samples be collected. A composite sample of soil and a composite sample of 

sediment will be prepared for waste characterization by collecting representative soil and sediment in the 
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project area. The composite sample will be sent to a fixed-based analytical laboratory for Protocol B 

analysis parameters. 

Groundwater wastes have been disposed through the City of Manitowoc publicly owned treatment works 

(POTW). Therefore, groundwater and surface water wastes are anticipated to be disposed through this 

POTW. All disposal activities will be completed in accordance with applicable state and federal 

regulations and the methods described in Section 9 of the Multi-Site FSP. 

Representative samples for disposal purposes will be obtained and provided as required by the disposal 

authority through which the wastes will be managed and disposed. The landfill will be contacted prior to 

sending waste characterization samples to the laboratory to verify the required analysis. 

6.9 Record Keeping 

Details of field and laboratory records and data management and storage are provided in the Multi-Site 

QAPP and FSP. 

6.1 0 Sample Analysis and Validation 

The on-site mobile, fixed-based, toxicity and geotechnical laboratories will be coordinated and contracted 

following USEP A written approval of this SSWP. The selected laboratories will be identified to USEP A 

prior to initiating field activities in accordance with the AOC/SOW and the laboratories SOPs, if not 

previously submitted or if revised since submittal, will be provided to USEP A for review and approval. 

Table 4 summarizes the proposed Sampling and Analysis Plan for the Manitowoc Former MGP and 

includes samples to satisfy QA/QC requirements in accordance with Section 2 of the Multi-Site QAPP. 

As described above, the dynamic work plan approach will be used and additional samples (including 

QAIQC samples) may be collected. 

Laboratory procedures, field measurements and sample results will be verified and/or validated as 

discussed in the Multi-Site QAPP (Section 4). 
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6.11 Data Evaluation and Tabulation for Risk Assessment 

Verified and/or validated data will be entered into NRT's database and tabulated for use as described in 

the Multi-Site QAPP. Details of the procedures for assessing the precision, accuracy, representativeness, 

completeness and comparability of field data and analytical laboratory data are described in Section 4 of 

the Multi-Site QAPP. 

The data will be evaluated to assess if the DQOs identified in the Multi-Site QAPP have been met. 

Analytical results will be organized in a logical manner such as by sample location number, sample type 

or sample area. Analytical tables will indicate the unique sample identification number corresponding to 

the sample/location/well name, sampling date and time, sample depth, detection limits, analytical results 

(following the units of measurement presented in the Multi-Site QAPP Table 9) and validation qualifiers, 

if appropriate. Data may be presented in summary tables, graphs, and as plan view and/or cross-sectional 

views with COPC concentrations, as determined necessary. 

Data sets may be created for each medium and may include summary statistics (detection frequency, 

arithmetic mean concentration, maximum detected concentration, standard deviation, and 95% upper 

confidence limit of the mean (UCL). 
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7 REMEDIAL INVESTIGATION REPORT 

An RI Report will be prepared at the conclusion of the investigation activities. This report will include 

the following information and documentation, as appropriate, in accordance with Task 4 of the SOW 

attached to the Settlement Agreement: 

• A description of the field procedures and methods used during the RI; 

• A discussion of the nature and rationale for any significant variances from the scope of work 
described in this RVFS SSWP; 

• The data obtained during the RI and previously collected data considered to be of useable 
quality. This will include analytical data, field measurements, etc. To the extent practicable, 
RI and previously collected data will be presented in figures and tabular formats; 

• The results of an assessment to evaluate if the RI acceptance/performance criteria, as 
specified in the Multi-Site QAPP, were met; 

• The methods and rationales used in evaluating RI and previously collected data; 

• Conclusions regarding extent and nature ofMGP residuals in the various media being 
investigated; 

• A revised Site-Specific CSM with a discussion of environmental fate and transport of 
COPCs; 

• Baseline Risk Assessment Report, as discussed in the Multi-Site RAF; 

• Discussion of anticipated future land use and reuse assessment; and 

• Supporting materials for RI data. These will include boring logs, monitoring well 
construction diagrams, groundwater sampling logs, laboratory analytical reports, and similar 
information. 
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8 FEASIBILITY STUDY SCOPE OF WORK 

This section identifies the approach to the FS for the Manitowoc Former MGP Site. The FS will be 

completed in accordance with fhe guidelines presented in "Guidance for Conducting Remedial 

Investigations and Feasibility Studies under CERCLA" (USEPA, 1988). Additional guidance may be 

identified as part of future discussions with US EPA during scoping meetings to prepare the Multi-Site FS 

Memorandum and Documents included in the SOW. 

Multi-Site FS Documents to be prepared include: 

• Preliminary Remedial Technology Screening (SOW Task 1,2,2, I); 

• Preliminary List of Possible ARARs (SOW Task I 22.2); and 

• Preliminary Permitting/Equivalency Requirements (SOW Task I .223). 

8.1 Development and Screening of Alternatives 

Task 6 of the SOW requires a range of site-specific remedial alternatives be developed and screened for 

evaluation in the FS. The site-specific remedial alternatives will build on the Multi-Site FS Documents. 

A Site-Specific Alternatives Screening Technical Memorandum will be prepared to summarize the 

site-specific alternative array analysis. The memorandum will document the mefhods, the rationale and 

the results offhe alternatives screening process and will include the following elements: 

8.1. 1 Development of Remedial Action Objectives 

Remedial action objectives will be developed based on the results of the human health and ecological risk 

assessments. Prior to developing these objectives, the contaminants and media of concern, potential 

pathways, and contaminant level or ranges fhat are protective of human healfh and enviromnent will be 

specified. The remedial response objectives that may be developed will focus on eliminating or 

minimizing substantial risks to human health and the environment 
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The areas and/or volumes of media in which response actions may apply will be delineated and will 

consider the requirements for protectiveness as identified in the RAO. These areas and/or volumes of 

media addressed will form the foundation for developing and screening remedial technologies. 

8.1.3 Identify, Screen, and Document Remedial Technologies 

Applicable technologies will be identified and evaluated to eliminate technologies that cannot be 

implemented at the Site. This screening will be accomplished by evaluating alternatives on the basis of 

effectiveness, implementability, and cost as described below. 

• Effectiveness Evaluation- The effectiveness evaluation will consider the capability of each 
remedial alternative to protect human health and the environment. Each alternative will be 
evaluated as to the protection it would provide and the reductions in toxicity, mobility or 
volume of COPCs it would achieve. 

• Implementability Evaluation - The implementability evaluation will be used to measure 
both the technical and administrative feasibility of constructing, operating and maintaining a 
remedial action alternative. In addition, the availability of the technologies involved in a 
remedial alternative will be considered. Innovative technologies will be considered 
throughout the screening process if there is a reasonable belief that they offer potential for 
better treatment performance or implementability, few or lesser adverse impacts than other 
available approaches, or lower costs than demonstrated technologies. 

• Cost Evaluation- The cost evaluation will include estimates of capital costs, annual 
operation and maintenance (O&M) cost, and present worth analyses. These conceptual cost 
estimates are order-of-magnitude estimates, and will be prepared based on preliminary 
conceptual engineering for major constrnction components and unit costs of capital 
investment and general O&M costs available from USEP A guidance documents or past 
experience with similar systems/projects. 

8.1.4 Assemble and Document Alternatives 

A draft remedial alternatives screening memorandum for the FS will be prepared that will document the 

preliminary FS work tasks described above and will address each affected media or operable unit. A draft 

memorandum will be submitted to USEP A for review and comment, summarizing the results of the 

preliminary screening. The list of potential remedial alternatives developed above will initially undergo 

preliminary screening to reduce the number of technologies and alternatives for future analysis while 
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preserving a range of options, if necessary. In addition, the ARARs associated with each of the 

assembled alternatives will be summarized. 

8.2 Detailed Analysis of Alternatives 

Task 7 of the SOW requires a detailed analysis of remedial alternatives be presented to USEPA for use in 

selecting the Site remedy. This analysis will use the Multi-Site FS documents as the framework. 

The remedial alternatives that pass the initial screening will be further evaluated. The detailed evaluation 

will include an analysis of each remedial option against nine evaluation criteria as set forth in 40 C.F.R. § 

300.430( e )(9)(iii). These nine criteria include: 

• Overall Protection of Homan Health and the Environment~ Assess whether each 
remedial alternative meets the remedial action objective that it is protective of human health 
and the environment. The overall assessment of protection is based on several factors 
assessed under the evaluation criteria, including long-term effectiveness and pennanence, 
short -term effectiveness, and compliance with ARARs. 

• Compliance with ARARs ~Evaluate how each alternative complies with applicable or 
relevant and appropriate requirements (ARARs) (Federal and State). 

• Long-Term Effectiveness and Permanence ~ Assesses the remedial action in terms of the 
risk remaining at the Site after the response objectives have been met. The assessment 
focuses on evaluating the extent and effectiveness of the controls that may be required to 
manage the risk posed by treatment residuals and/or untreated wastes and is based on the 
magnitude of remaining risk and the adequacy, suitability, and long-term reliability of 
management controls to provide continued protection from residuals. 

• Reduction of Toxicity, Mobility and Volnme through Treatment~ Addresses the 
preference for selecting remedial actions that include treatment technologies to permanently 
and significantly reduce toxicity, mobility or volume of contaminants. Factors to be 
considered include treatment processes selected, the volume of material to be 
treated/destroyed, the degree of reduction in toxicity, mobility or volume, and the 
type/quantity of treatment residuals. 

• Short-Term Effectiveness~ Assesses the effects of the altemative during the construction 
and implementation phase until the remedial actions have been completed and protection is 
achieved. The assessment considers the effects on the community and on-site workers during 
the remedial action, environmental impacts during implementation, and the amount oftime 
until protection is achieved. 
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• Implementability- Addresses the technical and administrative feasibility of implementing 
an alternative and availability of services and materials to implement the remedy. Technical 
feasibility considers construction, operation, reliability, flexibility for future remedial action 
(if necessary), and the ability to monitor performance. Administrative feasibility considers 
coordination with agency groups, permitting, and approvals. 

• Cost- Addresses the capital costs, annual operation and maintenance (O&M) costs, and 
present worth analysis. Capital costs include direct (equipment, labor and materials) and 
indirect (engineering, financial and other services required to complete remedial actions) 
costs. Annual O&M costs are post-construction costs to ensure the on-going performance of 
the remedial action. Remedial action cost estimates will be compared using present worth 
analysis to reflect future expenses in present-day dollars. 

• Agency Acceptance - Compares the technical and administrative issues and concerns of 
each alternative presented. Agencies may include USEPA, WDNR, and the State Department 
of Health. 

• Community Acceptance- Addresses the community's concerns into the evaluation of 
remedial alternatives. It is anticipated the focus on community concerns will be on 
short-term impacts during remedial action and potential reuse scenarios. Community 
acceptance may be re-evaluated as necessary during public comment on the FS. 

8.2.1 Compare Alternatives against Each Other and Document the Comparison of 
Alternatives 

After the remedial alternatives have been assessed against the evaluation criteria, a comparative analysis 

will be performed. This analysis will compare all of the remedial alternatives against each other for each 

criterion. USEP A will identify and select the preferred alternative. 

8.2.2 Alternatives Analysis for Institutional Controls 

Alternatives that rely on institutional controls will be evaluated using the following criteria: 

• Overall Protection of Human Health and the Environment -Includes specific 
institutional control components that will ensure the alternative will remain protective and 
describes how theses specific control will meet remedial action objectives. 

• Compliance with ARARs- Evaluates how each institutional control complies with 
applicable or relevant and appropriate Federal and State requirements. 

• Long-Term Effectiveness- Assesses the adequacy and reliability of institutional controls 
and how long the institutional control must remain in place. 
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• Short-Term Effectiveness- Assesses the amount of time it will take to impose an 
institutional control. 

• Implementability- Includes research and documentation that the proper entities (e.g., 
potentially responsible parties, state, local government entities, local landowners, 
conservation organizations) are willing to enter into any necessary agreement or restrict 
covenant with the proper entities and/or that laws governing the restriction exist or allow 
implementation of the institutional control. 

• Cost- Includes the cost to implement, maintain, monitor and enforce the institutional 
control. 

• State and Community Acceptance - Addresses the community's concerns into the use of 
institutional controls. Community acceptance may be re-evaluated as necessary during public 
comment on the FS. 

8. 3 FS Report 

A Draft FS Report will be prepared to surmnarize the activities performed and to present the results and 

associated conclusions for the tasks performed. The report will include a summary of the initial screening 

study process and present the detailed analysis of remedial alternatives considered as basis for developing 

a Record of Decision (ROD). 

It is anticipated, the FS Report will contain the following sections: 

• Introduction and Site Background; 

• Development of Remedial Action Objectives and General Response Actions; 

• Identification and Screening of Remedial Technologies; 

• Development and Initial Screening of Remedial Alternatives; 

• Detailed Analysis of Alternatives; 

• Comparative Analysis of Alternatives; and 

• Summary. 
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The feasible technology options for Site remediation, if warranted, will be identified for each general 

response action, and the results of the remedial technologies screening will be described. Remedial 

alternatives will be developed by combining the technologies identified in the previous screening process. 

The results of the initial screening of remedial alternatives, with respect to effectiveness, implementability 

and cost will be described. Final screening against the nine comparative criteria and the comparison of 

remedial alternatives will be presented with a final recommended remedial alternative. A description of 

the key requirements for alternative implementation and estimated time frame for construction of the final 

recommended alternative will also be presented in the summary and conclusions section of the report. 
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Figure 16 presents a preliminary project schedule showing the overall progress of the work for the major 

tasks to be performed in support of the Manitowoc Former MGP RifFS. Although not included on the 

schedule, soil vapor sampling and a second round of surface water sampling may be performed pending 

initial Rl results. Due to the seasonally-dependent sampling events, the overall schedule is dependent on 

USEP A approvals. 

The preliminary schedule assumes: 

• At least four rounds of groundwater from the proposed groundwater monitoring wells and 
piezometers are collected, 

• Treatability testing is not required and if a treatability study is deemed necessary during the 
RI, the schedule will be modified when the scope of work is identified; and 

• Contractor availability during the time periods needed. 

Following approval of the SSWP, a more detailed or revised schedule may be submitted to USEPA with 

the first monthly progress report, at least 15 days following approval of the SSWP. 
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DEVELOPED FROM A DRAWING BY HORIZON 
ENVIRONMENTAL, PROJECT NUMBER: WFL-0107, DATED 
DECEMBER 1997. 

ALL LOCATIONS ARE APPROXIIIATE. 
WELL POSmONS SURVEYED BY WPSC SEPTEMBER 

2003. 
REMEDIATION AREA TAKEN FROM EARTH TECH 

DRAWING DATED MARCH 11195. 
SURVEY COORDINATES FOR IIW-15T, IIW-16T AND 

SG-1 WERE PROVIDED BY WPSC, IIAY 25, 2005. 
BORING LOCATIONS SB1 THROUGH SB4 TAKEN FROM 

A DRAWING BY WW ENGINEERING AND SCIENCE, INC., 
PROJECT NUMBER: 22159, DATED DECEIIBER 1991. 

BORING LOCATIONS SB5 THROUGH SB58 TAKEN FROM 
A DRAWING BY WW ENGINEERING AND SCIENCE, INC., 
PROJECT NUMBER: 22319, DATED OCTOBER 1993. 

BORING LOCATIONS SB95-1 THROUGH SB95-5 TAKEN 
FROM A DRAWING BY HORIZON ENVIRONMENTAL, 
PROJECT NUMBER: WFL-0101, DATlED AUGUST 1995. 

BORING LOCATIONS SB-!16-1 THROUGH SB-96-12 
TAKEN FROM A DRAWING BY HORIZON ENVIRONMENTAL, 
PROJECT NUMBER: WFL-0101, FIGURE 2, DATED 
DECEMBER 1 !It&. 

PROPERTY BOUNDARY 2001 TAKEN FROM A DRAWING 
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HUMAN RECEPTORS ECOLOGICAL RECEPTORS
EXPOSURE

ROUTE
INDUSTRIAL/
COMMERCIAL

WORKER

CONSTRUCTION
WORKER

RESIDENTIAL RECREATIONAL FISH
BENTHIC

INVERTEBRATES

INGESTION ▲ ▲ ● ▲ NA NA

DERMAL ▲ ▲ ● ▲ NA NA

INHALATION ▲ ▲ ● ○ NA NA

DERMAL ○ ▲ ○ ○ NA NA

INHALATION ▲* ▲ ●* ○ NA NA

INGESTION ● ▲ ● ○ NA NA

DERMAL ● ▲ ● ○ NA NA

INHALATION ▲* ▲ ●* ○ NA NA

INGESTION ○ ○ ○ ▲ ▲ ▲

DERMAL ○ ○ ○ ▲ ▲ ▲

INGESTION ○ ○ ○ ▲ ▲ ▲

DERMAL ○ ○ ○ ▲ ▲ ▲

SUBSURFACE SOIL

SURFACE SOIL

GROUNDWATER

SEDIMENT

SURFACE WATER

4A

3C

4D
4C

2A

2B

4A4A

3A

2B

4B

4C

MGP
PLANT

PRIMARY MEDIA SECONDARY MEDIA

PATHWAY LEGEND:
Pathway potentially complete and warrants further evaluation within the Baseline Risk Assessment.

●  Pathway incomplete or considered insignificant under current land use condition, but potentially complete

under future land use scenario.
Pathway not complete or considered insignificant; No further evaluation is recommended.

NA Not Applicable
* Inhalation exposure route may warrant further evaluation related to potential vapor intrusion into buildings

based on subsurface soil conditions.

GENERAL NOTES:
1. This site-specific Conceptual Site Model was developed based on the Generalized Conceptual Site Model Revision 0 and observations made during

the January 5, 2007 site reconnaissance.
2. Exposure assumptions are presented in the Multi-Site Risk Assessment Framework Revision 0, dated September 5,2007.
3. Groundwater ingestion is not expected under current or future land use because there is a public water supply. Groundwater will not be quantitatively

evaluated.
4. Birds (aquatic and upland) and mammals (aquatic and upland) are not considered to be receptors at the site due to insufficient habitat.
5. Refer to Section 4 of the report for additional discussion on the site specific CSM.
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FOOTNOTES:
Known Historic
1A. MGP residuals were released to surface and subsurface soil during MGP operations which ceased in the 1950s.
1B. NAPL was released from the MGP plant, ceasing operations in the 1950s.

Potential Historic
2A. Records not complete to determine whether NAPL directly discharged to surface water (i.e. via historic trench).
2B. Surface soil erosion adjacent to river has been controlled with ISS and/or capping with asphalt.
2C. Subsurface soil erosion of river banks has been controlled with sheet pile wall installation and vegetated sloped banks.

Known
3A. NAPL currently observed at MW14 and surrounding subsurface soils to be further investigated for the presence of a coal tar UST.
3B NAPL exists and COPCs in subsurface soil may be soluble in groundwater.
3C. Ongoing groundwater monitoring indicates elevated COPCs. Public water supply limits exposure to human receptors for ingestion

(see General Note 3 above). Groundwater characterization for additional COPCs is necessary to assess worker exposure risk.

Potential Current/Future
4A. Surface soil near former MGP structure areas will be characterized to assess worker exposure risk and possible future recreational land use,

and to assess potential migration to subsurface soil and groundwater.
4B. Subsurface soil near former MGP structures will be characterized to assess worker exposure risk and the potential for on-going source to groundwater.
4C. Groundwater adjacent to the river will be characterized to assess the potential for on-going source (remaining below or adjacent to the ISS)

to the sediment and surface water.
4D. Sediment will be characterized to assess potential risk for recreational use and ecological exposure risk.
4E. Surface water will be characterized to assess potential risk for recreational use and ecological exposure risk.

PATHWAY STATUS:

Known Historic

Potential Current / Future

Potential Historic

Known
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.3. PROPOSED SAMPLE DEPTHS ARE .3 AND 6 FT. BELOW LOWEST FLOOR 
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""' ; 
10 Task Name , Duration , Start Finish Ap' ""' Jpp Jpl APg Sep: Oct No' Dec Jan Feb ""' Ap' l May Jpp Jpl ! Aug ! Sep Oct N"' ! O~c ~-Jan 1 Feb ' ""' l Apr ""' Jpp Jpl Apg Sep Oct ; Nov "" :·Jan 'Feb Mar I Apr ; May Jpp Jpl APg Sep Oct N"' Dec i Jan Feb 
64 Monthly Progress Reports 9 0 days Man 12115/08 Man 12115/08 • 12115 . 
65 Monthly Progress Reports 10 0 days Thu 1115109 Thu 1115109 • 1115 

66 Monthly Progress Reports 11 0 days Sun 2115109 Sun 2115109 • 2115 

67 Monthly Progress Reports 12 0 days Sun 3115109 Sun 3/15/09 • 3/15 

66 Monthly Progress Reports 13 0 days Wed 4115/09 Wed 4115109 • 4/15 
• 

69 Monthly Progress Reports 14 0 days Fri 5115109 Fri 5/15/09 • 5115 

70 Monthly Progress Reports 15 0 days Man 6115109 Man 6115/09 • 6115 
j 71 Monthly Progress Reports 16 0 days Wed 7115/09 Wed 7115/09 .7115 

72 Monthly Progress Reports 11 o days Sat 8115/09 Sat 8/15109 • 8115 

73 Monthly Progress Reports 18 0 days Tue 9115109 Tue 9/15109 • 9115 

74 Monthly Progress Reports 19 o days Thu 10/15109 Thu 10115/09 .10115 

75 Monthly Progress Reports 20 0 days Sun 11115/09 Sun 11115/09 .11/15 

76 Monthly Progress Reports 21 0 days Tue 12115109 Tue 12115109 • 12115 

77 Monthty Progress Reports 22 0 days Fri 1/15/10 Fri 1115/10 .1/15 

76 Monthly Progress Reports 23 0 days Man 2115110 Mon 2115110 • 2115 

79 Monthty Progress Reports 24 0 days Man 3115110 Mon 3115110 • 3/15 

80 Monthly Progress Reports 25 0 days Thu 4/15/10 Thu 4115110 • 4115 

81 Monthly Progress Reports 26 0 days Sat 5/15/10 Sat 5/15110 • 5/15 

82 Monthly Progress Reports 27 0 days Tue 6/15/10 Tue 6/15110 • 6115 

83 Monthly Progress Reports 28 0 days Thu 7115110 Thu 7115110 .7115 

84 Monthly Progress Reports 29 0 days Sun 8115110 SunB/15110' • 8/15 

85 Monthly Progress Reports 30 0 days Wed 9/15/10 Wed 9115/10 • 9/15 

86 Monthly Progress Reports 31 0 days Fri 10115/10 Fri 10/15/10 .10/15 

87 Monthly Progress Reports 32 0 days Man 11115110 Man 11/15/10 .11/15 

88 Monthly Progress Reports 33 0 days Wed 12115110 Wed 12115110 • 12115 

89 Monthly Progress Reports 34 0 days Sat 1/15/11 Sat 1115/11 ' .1/15 

90 Monthly Progress Reports 35 0 days Tue2115111 Tue 2/15/11 • 2/15 

91 Monthly Progress Reports 36 0 days Tue 3/15111 Tue3/15/11 • 92 Monthly Progress Reports 37 0 days Fri4/15/11 Fri 4/15/11 

93 Monthly Progress Reports 36 0 days Sun 5115/11 Sun 5115111 

94 Monthly Progress Reports 39 0 days Wed 6115111 Wed 6115/11 

95 Monthly Progress Reports 40 0 days Fri 7115/11 Fri 7115111 

96 Monthly Progress Reports 41 0 days Mon 8/15111 Mon 8115111 

Task Milestone • Rolled Up Task [ : ~ 

l Rolled Up Progress External Tasks ··.·.· ..... ' Group By Summary • • Project: 1530 Manitowoc Rl FS schedule rev1 060410 
Date: 4110/08 Progress Summary • • Rolled Up Milestone 0 Split Project Summary v 

1. This preliminary schedule is dependent on USEPA-approval and weather condftlons to completed field investigations. Schedule modilfcations will be in accordance with the AOCISOW (CERCLA Docket No. v-W-06-847). 
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Table 1 - Groundwater Monitoring Well Analytical Results - PVOCs and Cyanide 
Wisconsin Public Service - Former Manitowoc Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949

Petroleum Volatile Organic Compounds (µg/L) Cyanides (mg/L) (field filtered)
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Wisconsin Groundwater Quality Standards (NR 140)
Preventive Action Limit (PAL) 0.5 140 96 12 200 1,000 ns ns 0.04 0.04
Enforcement Standard (ES) 5 700 480 60 1,000 10,000 ns ns 0.2 0.2

MW-1 04/11/2000 -- -- -- -- -- -- -- -- -- --
03/27/2001 <1.0 <1.0 <1.0 <5.0 <1.0 <3.0 nd <0.005 -- --
06/05/2002 <0.45 <0.82 <0.92 <0.43 <0.68 <0.77 nd 0.021 A <0.0022 --
05/15/2003 -- -- -- -- -- -- -- -- -- --
05/24/2004 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- <0.0050
05/18/2005 <0.41 <0.54 <0.97 <0.61 <0.67 <1.8 nd -- -- --
05/30/2006 0.21 Q <0.40 <0.40 <0.36 <0.36 <0.74 0.21 -- -- --
05/16/2007 4.7 1.3 Q 3.74 Q <0.36 7.0 7.2 20.2 -- -- --

MW-2 04/11/2000 4.6 5.5 <1.0 <50 3.3 <3.0 13.40 0.18 -- --
03/27/2001 1.4 40 2.8 <5.0 1.4 3.6 46.40 0.17 -- --
06/05/2002 0.63 Q 18 1.6 Q <0.43 0.85 Q 1.6 Q 21.08 0.043 A 0.010 --
05/15/2003 0.79 Q 19 1.1 Q <0.58 2.9 5.2 27.89 0.14 0.011 --
05/24/2004 0.64 40 1.9 <0.36 3.2 7.3 51.14 -- -- 0.020
05/18/2005 <0.41 38 4.4 <0.61 0.94 Q 2.6 Q 41.54 -- -- --

Dup (QC-2) 05/18/2005 <0.41 37 4.3 <0.61 0.94 Q 2.4 Q 40.34 -- -- --
05/30/2006 1.0 7.8 5.3 <0.36 <0.36 3.3 Q 12.10 -- -- --
05/16/2007 2.3 4.8 1.2 Q 0.40 Q <0.36 2.0 Q 9.1 -- -- --

MW-5 04/11/2000 -- -- -- -- -- -- -- -- -- --
03/27/2001 -- -- -- -- -- -- -- -- -- --
06/05/2002 <0.45 <0.82 <0.92 <0.43 <0.68 <0.77 nd 0.047 A <0.0022 --
05/15/2003 <0.30 <0.60 <0.66 <0.58 <0.58 <1.2 nd 0.0019 Q 0.0022 Q --

Dup (Duplicate -1) 05/15/2003 <0.30 <0.60 <0.66 <0.58 <0.58 <1.2 nd 0.0032 Q 0.0024 Q --
05/24/2004 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- <0.0050
05/18/2005 <0.41 <0.54 <0.97 <0.61 <0.67 <1.8 nd -- -- --
05/30/2006 0.44 Q <0.40 <0.40 <0.36 <0.36 <0.74 0.44 -- -- --
05/16/2007 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- --

Dup (051607017) 05/16/2007 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- --

MW-6 04/11/2000 <1.0 <1.0 <1.0 <50 <1.0 <3.0 nd 0.066 -- --
03/27/2001 <1.0 4.1 <1.0 <5.0 <1.0 9.9 14 0.095 -- --
10/25/2001 <1.0 <1.0 <1.0 <5.0 <1.0 <3.0 nd -- -- --
06/05/2002 <0.45 <0.82 <0.92 <0.43 <0.68 <0.77 nd 0.21 A 0.0099 --
05/15/2003 <0.30 <0.60 <0.66 <0.58 <0.58 <1.2 nd 0.19 0.017 --

Dup (Duplicate -2) 05/15/2003 <0.30 <0.60 <0.66 <0.58 <0.58 <1.2 nd 0.18 0.014 --
05/24/2004 Well no longer sampled - water level only

MW-7 04/11/2000 <1.0 <1.0 <1.0 <50 <1.0 <3.0 nd 0.008 -- --
03/27/2001 <1.0 <1.0 <1.0 <5.0 <1.0 <3.0 nd 0.18 -- --
06/05/2002 <0.45 <0.82 <0.92 <0.43 <0.68 <0.77 nd 0.47 0.028 --
05/15/2003 <0.30 <0.60 <0.66 <0.58 <0.58 <1.2 nd 0.35 0.032 --
05/24/2004 Well no longer sampled - water level only

MW-8 04/11/2000 <1.0 <1.0 <1.0 <50 <1.0 <3.0 nd 0.47 -- --
03/27/2001 <1.0 <1.0 <1.0 <5.0 <1.0 <3.0 nd 0.35 -- --
06/05/2002 <0.45 <0.82 <0.92 <0.43 <0.68 <0.77 nd 1.8 0.073 --

Dup (QC2) 06/05/2002 <0.45 <0.82 <0.92 <0.43 <0.68 <0.77 nd 1.3 0.015 --
05/15/2003 <0.30 <0.60 <0.66 <0.58 <0.58 <1.2 nd 1.2 0.090 --
05/24/2004 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- 0.011
05/18/2005 <0.41 <0.54 <0.97 <0.61 <0.67 <1.8 nd -- -- --
05/30/2006 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- --
05/16/2007 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- --
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Table 1 - Groundwater Monitoring Well Analytical Results - PVOCs and Cyanide 
Wisconsin Public Service - Former Manitowoc Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949

Petroleum Volatile Organic Compounds (µg/L) Cyanides (mg/L) (field filtered)
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Wisconsin Groundwater Quality Standards (NR 140)
Preventive Action Limit (PAL) 0.5 140 96 12 200 1,000 ns ns 0.04 0.04
Enforcement Standard (ES) 5 700 480 60 1,000 10,000 ns ns 0.2 0.2

MW-9 04/11/2000 3.1 <1.0 <1.0 <50 <1.0 <3.0 3.1 0.42 -- --
03/27/2001 8.8 <1.0 <1.0 <5.0 <1.0 <3.0 8.8 0.18 -- --
06/05/2002 0.94 Q <0.82 <0.92 <0.43 <0.68 <0.77 0.9 0.33 A 0.029 --

Dup (QC-1) 06/05/2002 0.90 Q <0.82 <0.92 <0.43 <0.68 <0.77 0.9 0.21 0.018 --
05/15/2003 1.3 <0.60 <0.66 <0.58 <0.58 <1.2 1.3 0.18 0.0091 --
05/24/2004 0.30 Q <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- 0.018
05/18/2005 <0.41 <0.54 <0.97 <0.61 <0.67 <1.8 nd -- -- --
05/30/2006 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- --
05/16/2007 <0.14 <0.40 0.65 Q <0.36 <0.36 <0.74 nd -- -- --

MW-10 04/11/2000 <1.0 <1.0 9 <50 <1.0 <3.0 nd 0.15 -- --
03/27/2001 <1.0 <1.0 <1.0 <5.0 <1.0 <3.0 nd 0.11 -- --
06/05/2002 <0.45 <0.82 <0.92 4.6 <0.68 <0.77 nd 0.28 0.010 --
05/15/2003 <0.30 <0.60 13 3.2 <0.58 <1.2 nd 0.30 0.014 --
05/24/2004 <0.14 <0.40 3.8 3.0 <0.36 <0.74 nd -- -- 0.015
05/18/2005 <0.41 <0.54 7.5 1.3 Q <0.67 <1.8 nd -- -- --
05/30/2006 <0.14 <0.40 1.3 Q 1.5 <0.36 <0.74 nd -- -- --
05/16/2007 <0.14 <0.40 17 0.84 <0.36 0.49 Q 0.49 -- -- --

MW-11 04/11/2000 <1.0 <1.0 <1.0 <50 <1.0 <3.0 nd 0.11 -- --
03/27/2001 <1.0 <1.0 <1.0 <5.0 <1.0 <3.0 nd 0.14 -- --
06/05/2002 <0.45 <0.82 <0.92 <0.43 <0.68 <0.77 nd 0.15 A 0.026 --
05/15/2003 <0.30 <0.60 <0.66 <0.58 <0.58 <1.2 nd 0.14 0.016 --
05/24/2004 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- <0.0050

Dup (QC-1) 05/24/2004 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- <0.0050
05/18/2005
05/30/2006

MW-12 04/11/2000 <1.0 <1.0 <1.0 <50 <1.0 <3.0 nd 0.8 -- --
03/27/2001 <1.0 <1.0 <1.0 <5.0 <1.0 <3.0 nd 1.4 -- --
06/05/2002 <0.45 <0.82 <0.92 <0.43 <0.68 <0.77 nd 0.73 0.016 --
05/15/2003 Well was not accessible for sampling (covered with asphalt)
05/24/2004 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- 0.015
05/18/2005 <0.41 <0.54 <0.97 <0.61 <0.67 <1.8 nd -- -- --
05/30/2006
6/20/2006 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- --
5/16/2007 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- --

MW-12D 04/11/2000 <1.0 <1.0 <1.0 <50 <1.0 <3.0 nd 0.039 -- --
03/27/2001 <1.0 <1.0 <1.0 <5.0 <1.0 <3.0 nd 0.036 -- --
06/05/2002 <0.45 <0.82 <0.92 <0.43 <0.68 <0.77 nd 0.11 A <0.011 N,C --
05/15/2003 <0.30 <0.60 <0.66 <0.58 <0.58 <1.2 nd 0.021 0.0041Q --
05/24/2004 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- <0.0050

Dup (QC-2) 05/24/2004 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- <0.0050
05/18/2005 2.3 <0.54 <0.97 <0.61 <0.67 <1.8 2.3 -- -- --

Dup (QC-1) 05/18/2005 5.3 <0.54 <0.97 <0.61 <0.67 <1.8 5.3 -- -- --
05/30/2006 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- --
05/16/2007 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- --

Dup (051607006) 05/16/2007 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- --

MW-13 04/11/2000 1,800 5,800 720 <50 470 3,800 11,870 0.36 -- --
03/27/2001 1,500 3,300 760 <5.0 100 2,700 7,600 0.34 -- --
06/05/2002 2,600 4,800 790 <8.6 1,800 4,300 13,500 0.21 A <0.0022 --
05/15/2003 300 200 129 <1.2 21 670 1,191 0.61 0.051 --
05/24/2004 210 29 94 <0.36 6.3 400 645 -- -- 0.0073
05/18/2005 270 670 138 Q <12 17 Q 530 1,487 -- -- --
05/30/2006 330 K 640 K 240 K <7.2 K 29 K 650 K 1,649 -- -- --

Dup (QC01) 05/30/2006 330 K 650 K 241 K <7.2 K 29 K 660 K 1,669 -- -- --
05/16/2007 6.4 1.0 Q 2.9 Q <0.36 <0.36 6.7 Q 14.1 -- -- --

Well no longer sampled - will be abandoned
Abandoned

Could not obtain a representative sample due to stormwater runoff

1530 SSWP Tables1234 revised 070604-Tbl 1 GW PVOC & Cyanide Page 2 of 4



Table 1 - Groundwater Monitoring Well Analytical Results - PVOCs and Cyanide 
Wisconsin Public Service - Former Manitowoc Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949

Petroleum Volatile Organic Compounds (µg/L) Cyanides (mg/L) (field filtered)
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Wisconsin Groundwater Quality Standards (NR 140)
Preventive Action Limit (PAL) 0.5 140 96 12 200 1,000 ns ns 0.04 0.04
Enforcement Standard (ES) 5 700 480 60 1,000 10,000 ns ns 0.2 0.2

MW-14 04/11/2000 310 600 950 <500 4,000 4,100 9,010 0.11 -- --
03/27/2001 410 810 1,110 <5.0 4,200 4,200 9,620 0.054 -- --
06/05/2002
05/15/2003
05/24/2004
05/18/2005
05/30/2006
05/16/2007

MW-17T 04/11/2000 <1.0 <1.0 <1.0 <50 <1.0 <3.0 nd <0.005 -- --
03/27/2001 <1.0 <1.0 <1.0 <5.0 <1.0 <3.0 nd 0.054 -- --
06/05/2002 <0.45 <0.82 <0.92 <0.43 <0.68 <0.77 nd 0.0029 Q <0.0022 --
05/15/2003 <0.30 <0.60 <0.66 <0.58 <0.58 <1.2 nd 0.0060 0.0019 --
05/24/2004 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- <0.0050
05/18/2005 <0.41 <0.54 <0.97 <0.61 <0.67 <1.8 nd -- -- --
05/30/2006 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- --
05/16/2007 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- --

MW-18T 04/11/2000 <1.0 <1.0 <1.0 <50 <1.0 <3.0 nd <0.005 -- --
03/27/2001 <1.0 <1.0 <1.0 <5.0 <1.0 <3.0 nd <0.005 -- --
06/05/2002 <0.45 <0.82 <0.92 <0.43 <0.68 <0.77 nd <0.0021 <0.0022 --
05/15/2003 <0.30 <0.60 <0.66 <0.58 <0.58 <1.2 nd 0.0058 0.0037 Q --
05/24/2004 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- <0.0050
05/18/2005 <0.41 <0.54 <0.97 <0.61 <0.67 <1.8 nd -- -- --
05/30/2006 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- --
05/16/2007 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- --

MW-19T 04/11/2000 <1.0 <1.0 <1.0 <50 <1.0 <3.0 nd 0.037 -- --
03/27/2001 <1.0 1.7 <1.0 <5.0 <1.0 <3.0 nd 0.043 -- --
06/05/2002 2.4 <0.82 <0.92 <0.43 <0.68 0.94 Q 3.3 0.029 A 0.0053 Q --
05/15/2003 <0.30 <0.60 <0.66 <0.58 <0.58 <1.2 nd 0.035 0.0046 Q --
05/24/2004 1.1 <0.40 <0.40 <0.36 <0.36 0.76 Q 1.9 -- -- <0.0050
05/18/2005 <0.41 <0.54 <0.97 <0.61 <0.67 <1.8 nd -- -- --
05/30/2006 0.17 Q <0.40 <0.40 <0.36 <0.36 <0.74 0.17 -- -- --
05/16/2007 0.31 Q <0.40 <0.40 <0.36 <0.36 <0.74 0.31 -- -- --

MW-20T 04/11/2000 <1.0 <1.0 <1.0 <50 <1.0 <3.0 nd 0.040 -- --
03/27/2001 <1.0 <1.0 <1.0 <5.0 <1.0 <3.0 nd 0.061 -- --
06/05/2002 <0.45 <0.82 <0.92 <0.43 <0.68 <0.77 nd 0.063 A <0.0022 --
05/15/2003 <0.30 <0.60 <0.66 <0.58 <0.58 <1.2 nd 0.051 0.0046 Q --
05/25/2004 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- <0.0050
05/18/2005 <0.41 <0.54 <0.97 <0.61 <0.67 <1.8 nd -- -- --
05/30/2006 0.22 Q <0.40 <0.40 0.88 Q <0.36 <0.74 0.22 -- -- --

Dup (QC02) 05/30/2006 0.23 Q <0.40 <0.40 0.85 Q <0.36 <0.74 0.23 -- -- --
05/16/2007 0.19 Q <0.40 <0.40 0.80 Q <0.36 <0.74 0.19 -- -- --

Dup (051607010) 05/16/2007 0.19 Q <0.40 <0.40 0.86 Q <0.36 <0.74 0.19 -- -- --

MW-21T 04/11/2000 <1.0 <1.0 <1.0 <50 <1.0 <3.0 nd 0.061 -- --
03/27/2001 <1.0 <1.0 <1.0 <5.0 <1.0 <3.0 nd 0.075 -- --
06/05/2002 <0.45 <0.82 <0.92 1.9 <0.68 <0.77 1.9 0.18 <0.0022 --
05/15/2003 0.31 Q <0.60 <0.66 1.6 Q <0.58 <1.2 0.3 0.37 0.026 --
05/24/2004 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- <0.0050
05/18/2005 <0.41 <0.54 <0.97 <0.61 <0.67 <1.8 nd -- -- --
05/30/2006 <0.14 <0.40 <0.40 <0.36 <0.36 <0.74 nd -- -- --
05/16/2007 0.19 Q <0.40 <0.40 1.8 <0.36 <0.74 0.19 -- -- --

[JTB/AAS-7/1/02][JTB/PAR-07/03][JKY/ -06/04][HMS/JAH-07/05][HMS/RJG-06/06][HMS/RJG 6/07]

Not sampled due to product being present
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Table 1 - Groundwater Monitoring Well Analytical Results - PVOCs and Cyanide 
Wisconsin Public Service - Former Manitowoc Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949

Petroleum Volatile Organic Compounds (µg/L) Cyanides (mg/L) (field filtered)
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7*

Wisconsin Groundwater Quality Standards (NR 140)
Preventive Action Limit (PAL) 0.5 140 96 12 200 1,000 ns ns 0.04 0.04
Enforcement Standard (ES) 5 700 480 60 1,000 10,000 ns ns 0.2 0.2

Notes:
1) Pre-2002 data from Horizon Environmental reports.
2) Concentrations that attain or exceed an NR 140 PAL are italicized/ underlined.
3) Concentrations that attain or exceed an NR 140 ES are underlined/ bold.
4) Wells PW-1 and MW-12 were buried by asphalt and well MW-1 was dry during the 5/15/03 sampling event.

PVOCs: Petroleum volatile organic compounds.
ns: Standard has not been established.
-- : Analysis was not performed.

Dup (QC-1): Field duplicate sample.
**: Standard is for 1,2,4-trimethylbenzene and 1,3,5-trimethylbenzene combined.

µg/L: Micrograms per liter.
mg/L: Milligrams per liter.

A: Laboratory note - Analyte detected in method blank. N = Spiked sample recovery not within control limits.
C: Laboratory note - Elevated levels due to matrix effects.
Q: Laboratory note - The analyte has been detected between the limit of detection (LOD) and limit of quantitation (LOQ).
D: Laboratory note - Analyte value from diluted analysis
*:

K: Detection limit may be elevated due to the presence of an unrequested analyte.
In May 2004, cyanide was analyzed using method OIA-1677.
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Table 2 - Groundwater Monitoring Well Analytical Results - PAHs 
Wisconsin Public Service - Former Manitowoc Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949

POLYNUCLEAR AROMATIC HYDROCARBONS (µg/L)
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Wisconsin Groundwater Quality Standards (NR 140)

Preventive Action Limit (PAL) ns ns ns ns 600 ns 0.02 0.02 ns ns 0.02 ns 80 80 ns 8 ns 50 ns

Enforcement Standard (ES) ns ns ns ns 3,000 ns 0.2 0.2 ns ns 0.2 ns 400 400 ns 40 ns 250 ns

MW-1 04/11/2000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
03/27/2001 -- <5.0 <5.0 <5.0 <5.0 2.4 3 5.8 <5.0 <5.0 <5.0 <2.0 7.7 <5.0 2.3 <5.0 <5.0 6.0 27
06/05/2002 <0.54 <0.56 2.7 0.48 Q <8.0 C 29 C 46 C 55 C 40 C 43 C 48 C 11 Q,C 100 C 4.5 34 <0.54 53 C 86 C 553
05/15/2003 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
11/19/2003 <00.36 <0.34 <0.36 <0.38 0.70 Q 5.2 8.2 8.6 6.9 6.5 6.6 2.0 14 D <0.34 6.1 <0.48 4.6 9.1 79
02/25/2004 <0.34 <0.32 0.99 Q 0.43 Q 4.0 13 D 19 D 16 D 14 D 17 D 19 D 4.3 45 D 1.6 12 Q, D 2.3 21 D 32 D 222
05/24/2004 <0.34 <0.32 <0.34 <0.36 0.58 Q 3.7 5.3 5.0 4.3 4.4 4.5 1.3 8.1 <0.32 3.9 <0.45 3.0 6.0 50
05/18/2005 <0.80 <0.90 <0.78 <0.77 0.75 Q 4.4 10 11 9.8 & 10 & 8.9 & 2.1 Q& 13 <0.87 7.8 & <0.89 4.7 9.5 92
05/30/2006 <1.0 <1.1 <0.82 <0.81 2.4 Q 11 18 20 Z 16 18 Z 17 3.5 Q 32 <0.91 13 <1.2 9.2 23.0 183
05/16/2007 0.95 1.5 <0.16 0.27 Q 0.77 2.2 4.9 6.2 Z 5.3 4.3 Z 4.2 1.2 Q 7.4 0.25 Q 4.5 1.7 2.6 5.5 54

MW-2 04/11/2000 -- <1.0 1.7 1.8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 3.5
03/27/2001 -- 8.6 <5.0 <5.0 <5.0 <2.0 <2.0 <2.0 <5.0 <5.0 <5.0 <2.0 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 8.6
06/05/2002 14 D 0.035 Q 5.4 D 4.0 D 0.067 0.15 0.17 0.16 0.12 0.11 0.12 0.046 Q 0.28 0.94 Q,D 0.12 0.18 0.21 0.25 26
05/15/2003 9.2 D* 0.023 Q* 3.8 D* 2.3 D* 0.055 Q* 0.12 0.14 0.14 0.11 0.10 0.12 0.033 Q 0.23 * 0.65 Q*D 0.100 0.19 I* 0.13 * 0.22 * 18
02/25/2004 11 D 0.025 Q 4.9 D 2.8 Q, D 0.040 Q 0.083 0.10 0.10 0.091 0.090 0.088 0.024 Q 0.17 0.81 Q, D 0.079 0.20 0.13 0.17 21
05/24/2004 10 D 0.019 Q 4.8 D 2.8 D 0.42 1.5 D 1.4 D 1.1 D 0.86 Q, D 1.1 Q, D 1.4 D 0.28 3.3 D 0.87 Q, D 0.76 Q, D 0.19 1.4 D 2.7 D 35
05/18/2005 11 D <0.45 4.2 2.7 <0.35 1.1 Q 1.2 1.1 Q 0.94 Q& 1.1 Q& 1.1 & <0.44 & 2.3 0.52 Q 0.77 Q& 0.71 Q 0.74 Q 2.0 31

Dup (QC-2) 05/18/2005 7.2 <0.48 2.9 2.0 0.39 Q 1.5 1.5 1.2 Q 0.88 Q 1.4 1.9 <0.47 3.4 0.47 Q 0.68 Q 0.54 Q 1.20 Q 3.7 31
05/30/2006 10 <0.46 5.6 3.5 0.70 Q 2.4 2.4 Q 2.2 Z 1.4 Q 2.1 QZ 2.3 Q <0.77 5.5 0.77 Q 1.30 Q <0.50 1.6 4.4 46
05/16/2007 2.8 D <0.056 1.7 1.0 0.18 Q 0.66 0.74 0.67 Z 0.50 0.61 Z 0.60 0.15 Q 1.5 0.32 0.49 0.12 Q 0.58 1.2 14

MW-5 04/11/2000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
03/27/2001 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
06/05/2002 <0.40 <0.42 <0.27 <0.34 <0.30 1.7 2.1 2.5 1.9 1.6 1.8 0.56 Q 4.1 <0.32 1.6 <0.40 1.5 3.1 22
05/15/2003 0.033 Q* 0.035 Q* 0.20 * 0.053 Q* 0.26 * 1.1 D 1.5 D 2.3 D 1.5 D 1.9 D 2.3 D 0.49 5.1 D* 0.24 * 1.1 Q,D 0.072 Q*I 2.8 D* 3.6 D* 25

Dup (Duplicate -1) 05/15/2003 <0.072 <0.068 <0.072 <0.076 <0.080 0.20 0.26 0.39 0.27 0.30 0.40 <0.064 1.1 <0.068 0.23 Q 0.48 0.57 0.69 4.9
02/25/2004 <0.17 <0.16 <0.17 <0.18 <0.19 1.0 1.6 1.6 1.4 1.6 1.6 0.39 Q 3.0 <0.16 1.2 0.28 Q 0.87 2.1 17
05/24/2004 <0.017 0.017 Q 0.068 0.022 Q 0.11 0.62 D 0.89 D 1.2 D 0.83 D 0.95 D 1.1 D 0.23 2.2 D 0.075 0.72 D 0.030 Q 0.92 D 1.6 D 12
05/18/2005 <8.5 <9.6 <8.2 <8.2 <7.5 25 Q 58 110 75 & 98 & 110 & 18 Q& 190 <9.2 60 & <9.5 48 120 912
05/30/2006 <5.1 <5.6 <4.1 <4.1 6.7 Q 29 56 99 Z 62 73 Z 84 12 Q 160 <4.5 51 & <6.2 40 110 783
05/16/2007 <5.1 <5.6 <4.1 <4.1 8.6 Q 17 Q 45 60 Z 46 56 Z 58 10 Q 96 <4.5 38 <6.2 28 66 529

Dup (051607017) 05/16/2007 <0.20 <0.22 0.50 Q 0.48 Q 2.3 8.8 QD 20 D 31 ZD 21 D 22 ZD 24 D 4.8 43 D 0.69 19 D <0.25 12 D 30 D 240
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Table 2 - Groundwater Monitoring Well Analytical Results - PAHs 
Wisconsin Public Service - Former Manitowoc Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949

POLYNUCLEAR AROMATIC HYDROCARBONS (µg/L)
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Wisconsin Groundwater Quality Standards (NR 140)

Preventive Action Limit (PAL) ns ns ns ns 600 ns 0.02 0.02 ns ns 0.02 ns 80 80 ns 8 ns 50 ns

Enforcement Standard (ES) ns ns ns ns 3,000 ns 0.2 0.2 ns ns 0.2 ns 400 400 ns 40 ns 250 ns
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MW-6 04/11/2000 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 nd
03/27/2001 -- <5.0 <5.0 <5.0 <5.0 <2.0 <2.0 <2.0 <5.0 <5.0 <5.0 <2.0 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 nd
06/05/2002 <0.027 <0.028 <0.018 0.040 Q <0.020 0.032 Q 0.032 Q 0.029 Q 0.047 Q 0.023 Q 0.027 Q <0.017 0.069 Q <0.021 0.020 Q <0.027 0.033 Q 0.059 Q 0.4
05/15/2003 <0.018 <0.017 <0.018 0.043 Q <0.020 0.032 Q 0.041 Q 0.042 0.032 Q 0.033 Q 0.034 Q <0.016 0.058 <0.017 0.027 Q 0.051 Q 0.029 Q 0.056 0.5

Dup (Duplicate -2) 05/15/2003 0.022 Q <0.017 <0.018 0.038 Q <0.020 0.016 Q 0.019 Q 0.020 Q 0.018 Q <0.019 0.020 Q <0.016 0.033 Q <0.017 <0.021 0.15 0.017 Q 0.032 Q 0.4
02/25/2004 0.018 Q 0.026 Q <0.017 0.067 <0.019 0.023 Q 0.026 Q 0.024 Q 0.021 Q 0.019 Q 0.022 Q <0.015 0.045 <0.016 <0.020 0.090 0.029 Q 0.040 Q 0.5
05/24/2004 Well no longer sampled - water level only

MW-7 04/11/2000 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 nd
03/27/2001 -- <5.0 <5.0 <5.0 <5.0 <2.0 <2.0 <2.0 <5.0 <5.0 <5.0 <2.0 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 nd
06/05/2002 <0.027 <0.028 <0.018 0.30 0.13 0.39 0.53 D 0.41 0.43 0.32 0.31 0.14 0.40 <0.021 0.36 0.029 Q 0.097 0.53 D 4.4
05/15/2003 <0.018 * <0.017 * <0.018 * 0.11 * 0.13 * 0.22 0.44 0.67 D 0.54 D 0.44 0.54 D 0.12 0.87 D* <0.017 * 0.43 0.026 Q*I 0.20 * 0.69 D* 5.4
02/25/2004 <0.017 0.022 Q 0.037 Q 0.24 0.26 1.5 D 3.0 D 4.7 D 3.4 D 3.3 D 4.2 D 0.65 Q, D 9.2 D 0.059 2.8 D 0.097 2.0 D 6.0 D 41
05/24/2004 Well no longer sampled - water level only

MW-8 04/11/2000 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 nd
03/27/2001 -- <5.0 <5.0 <5.0 <5.0 <2.0 <2.0 <2.0 <5.0 <5.0 <5.0 <2.0 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 nd
06/05/2002 <0.67 <0.70 <0.45 1.0 Q 1.0 Q 3.7 4.0 3.0 2.5 2.5 2.7 0.73 Q 7.0 <0.53 2.4 <0.67 2.0 5.9 38

Dup (QC2) 06/05/2002 <0.54 <0.56 <0.36 1.0 Q 1.0 Q 4.9 5.3 4.1 3.8 3.3 3.7 0.97 Q 9.8 <0.42 3.1 4.9 2.8 8.4 57
05/15/2003 <0.18 * <0.17 * <0.18 * 0.61 * 0.43 Q* 1.5 2.0 1.6 1.5 1.4 1.4 0.34 Q 2.7 * <0.17 * 1.3 <0.24 * 0.70 * 2.6 * 18
02/25/2004 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
05/24/2004 <0.34 <0.32 <0.34 1.0 Q 0.68 Q 2.3 2.8 2.3 2.0 1.8 2.0 0.56 Q 4.4 <0.32 1.8 <0.45 1.2 3.9 27
05/18/2005 <0.80 <0.91 <0.78 2.0 Q 1.8 Q 5.5 7.8 6.2 5.6 & 6.6 & 6.3 & 1.2 Q& 13 <0.87 4.5 & <0.89 3.7 12 76
05/30/2006 <0.41 <0.46 <0.33 1.6 1.6 4.4 5.2 4.6 Z 3.4 3.6 Z 3.9 0.81 Q 9.5 <0.37 2.9 & <0.50 2.8 8.0 52
05/16/2007 0.023 Q 0.044 0.042 1.0 D 0.66 QD 2.5 D 4.0 D 3.0 DZ 2.7 D 3.2 DZ 2.7 D 0.56 QD 5.4 D 0.081 2.4 D 0.071 1.2 D 4.8 D 34
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Table 2 - Groundwater Monitoring Well Analytical Results - PAHs 
Wisconsin Public Service - Former Manitowoc Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949

POLYNUCLEAR AROMATIC HYDROCARBONS (µg/L)
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Wisconsin Groundwater Quality Standards (NR 140)

Preventive Action Limit (PAL) ns ns ns ns 600 ns 0.02 0.02 ns ns 0.02 ns 80 80 ns 8 ns 50 ns

Enforcement Standard (ES) ns ns ns ns 3,000 ns 0.2 0.2 ns ns 0.2 ns 400 400 ns 40 ns 250 ns
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MW-9 04/11/2000 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 nd
03/27/2001 -- <5.0 <5.0 <5.0 <5.0 <2.0 <2.0 <2.0 <5.0 <5.0 <5.0 <2.0 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 nd
06/05/2002 0.039 Q <0.028 0.14 0.21 0.22 0.87 D 0.96 D 0.97 D 0.75 D 0.60 D 0.75 D 0.31 2.1 D 0.041 Q 0.65 D 0.12 0.41 1.8 D 11

Dup (QC-1) 06/05/2002 <0.34 <0.35 <0.23 <0.29 0.38 Q 1.8 2.1 2.2 1.6 1.4 1.6 0.51 Q 3.8 <0.26 1.4 <0.34 0.90 3.2 21
05/15/2003 <1.8 * < 1.7 * <1.8 * <1.9 * 2.2 Q* 10 12 12 9.5 11 13 2.4 Q 29 * <1.7 * 7.7 <2.4 * 10 * 23 * 142
02/25/2004 <0.091 <0.086 <0.091 <0.096 <0.10 0.21 0.4 0.72 0.54 0.48 0.59 0.098 Q 1.3 <0.086 0.45 <0.12 0.25 Q 0.94 6.0
05/24/2004 0.11 0.046 Q 0.19 0.29 0.38 1.5 D 2.6 D 3.4 D 2.6 D 2.6 D 2.9 D 0.66 Q, D 5.5 D 0.086 2.2 D 0.35 1.0 D 4.1 D 31
05/18/2005 <0.16 <0.18 <0.16 0.19 Q 0.29 Q 0.94 1.9 2.5 2.2 & 2.0 & 1.9 & 0.45 Q& 3.1 <0.17 1.7 & <0.18 0.58 2.4 20
05/30/2006 <0.20 <0.22 <0.16 0.18 Q 0.28 Q 1.3 2.9 4.6 Z 3.3 3.1 Z 3.4 0.63 Q 5.6 <0.18 2.6 0.38 Q 0.91 3.8 33
05/16/2007 0.14 Q <0.11 0.20 Q 0.26 Q 0.29 Q 0.42 Q 0.78 1.1 Z 0.9 0.92 Z 0.79 0.20 Q 1.8 0.14 Q 0.79 0.25 Q 0.66 1.4 11

MW-10 04/11/2000 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 nd
03/27/2001 -- <5.0 <5.0 <5.0 <5.0 <2.0 <2.0 <2.0 <5.0 <5.0 <5.0 <2.0 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 nd
06/05/2002 <0.090 <0.093 0.85 0.38 0.29 0.42 0.43 0.32 0.34 0.23 0.27 0.095 Q 1.0 0.64 0.28 0.090 Q 0.16 Q 1.0 6.8
05/15/2003 0.28Q* <0.085 * 0.86 * 0.38 * 0.32 * 0.65 0.80 0.83 0.68 0.64 0.73 0.18 Q 1.3 * 0.47 * 0.56 0.28 Q*I 0.33 * 1.4 * 11
02/25/2004 0.14 0.17 0.55 Q, D 0.43 0.29 0.93 D 1.4 D 1.7 D 1.4 D 1.3 D 1.5 D 0.33 3.1 D 0.43 1.1 D 0.39 0.75 D 2.4 D 18

Dup (QC-1) 02/25/2004 0.071 0.072 0.40 0.13 0.080 0.13 0.17 0.17 0.16 0.16 0.17 Q 0.039 Q 0.41 0.35 0.14 0.17 0.14 0.33 3.3
05/24/2004 0.21 0.040 Q 0.77 D 0.29 0.26 0.71 D 1.2 D 1.4 D 1.2 D 1.3 D 1.4 D 0.31 2.8 D 0.37 0.96 D 0.47 0.57 D 2.2 D 16
05/18/2005 0.45 Q <0.23 0.66 0.7 0.49 Q 1.2 2.0 2.3 2.1 & 2.0 & 2.1 & 0.39 Q& 3.8 0.31 Q 1.6 & 0.25 Q 0.84 3.2 24
05/30/2006 0.17 Q <0.058 0.81 0.38 0.30 0.67 1.1 1.2 Z 1.0 1.0 Z 1.0 0.20 Q 2.1 0.34 0.79 0.087 Q 0.37 1.7 13
05/16/2007 0.82 D 0.13 0.63 D 0.17 D 0.17 0.33 0.58 D 0.71 DZ 0.64 D 0.60 DZ 0.51 D 0.15 1.0 D 0.16 0.54 D 0.13 0.24 0.77 D 8.3

MW-11 04/11/2000 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 nd
03/27/2001 -- <5.0 <5.0 <5.0 <5.0 <2.0 <2.0 <2.0 <5.0 <5.0 <5.0 <2.0 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 nd
06/05/2002 0.25 <0.028 0.16 0.32 0.11 0.18 0.20 0.16 0.16 0.12 0.15 0.047 Q 0.39 0.050 Q 0.13 0.048 Q 0.090 0.45 3.0
05/15/2003 0.28 * 0.026 Q* 0.35 * 0.25 * 0.13 * 0.39 0.53 D 0.64 D 0.52 D 0.49 0.49 0.14 0.89 D* 0.12 * 0.46 0.046 Q*I 0.17 * 0.80 D* 6.7
02/25/2004 0.047 Q 0.035 Q 0.096 0.23 0.069 0.10 0.14 0.15 0.14 0.12 0.13 Q 0.035 Q 0.30 0.10 0.11 0.087 0.11 0.26 2.3

Dup (QC-2) 02/25/2004 0.042 Q 0.036 Q 0.097 0.21 0.12 0.77 D 1.2 D 1.1 D 1.0 D 1.1 D 1.1 D 0.030 2.4 D 0.10 0.85 D 0.097 0.64 D 1.7 D 13
05/24/2004 0.10 0.019 Q 0.23 0.27 0.14 0.26 0.42 0.46 D 0.45 0.35 0.40 0.12 0.72 D 0.15 0.38 0.033 Q 0.15 0.64 Q 5

Dup (QC-1) 05/24/2004 0.073 <0.016* 0.18 * 0.20 * 0.13 * 0.29 0.45 0.48 D 0.45 0.41 0.43 0.11 0.85 D* 0.12 0.39 0.064 Q 0.16 * 0.68 D* 5
05/18/2005
05/30/2006

Well no longer sampled - will be abandoned
Abandoned
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Table 2 - Groundwater Monitoring Well Analytical Results - PAHs 
Wisconsin Public Service - Former Manitowoc Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949

POLYNUCLEAR AROMATIC HYDROCARBONS (µg/L)
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Wisconsin Groundwater Quality Standards (NR 140)

Preventive Action Limit (PAL) ns ns ns ns 600 ns 0.02 0.02 ns ns 0.02 ns 80 80 ns 8 ns 50 ns

Enforcement Standard (ES) ns ns ns ns 3,000 ns 0.2 0.2 ns ns 0.2 ns 400 400 ns 40 ns 250 ns
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D
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MW-12 04/11/2000 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 nd
03/27/2001 -- <5.0 <5.0 <5.0 <5.0 <2.0 <2.0 <2.0 <5.0 <5.0 <5.0 <2.0 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 nd
06/05/2002 <0.027 <0.028 <0.018 0.025 Q 0.053 Q 0.61 C 0.65 C 0.80 C 0.59 C 0.48 0.53 C 0.21 1.0 D <0.021 0.49 C 0.056 Q 0.23 1.1 D 6.8
05/15/2003 Well was not accessible for sampling (covered by asphalt)
02/25/2004 Well was not accessible for sampling (under water from surface runoff)
05/24/2004 <0.34 <0.32 <0.34 <0.36 <0.38 2.7 5.2 6.2 5.3 4.7 4.7 1.4 7.7 <0.32 4.6 <0.45 1.6 5.8 50
05/18/2005 <0.80 <0.91 <0.78 <0.77 <0.71 4.5 9.5 11 11 & 10 & 8.9 & 2.2 Q& 13 <0.87 8.3 & <0.89 2.5 Q 10 91
05/30/2006
6/20/2006 <0.81 <0.90 <0.65 <0.65 1.8 Q 5.6 13 16 Z 20 13 Z 12 3.9 Q 19 <0.72 15 <0.99 3.4 15 138
5/16/2007 <0.20 <0.22 <0.16 0.22 Q 0.47 Q 3.1 7.4 9.4 Z 5.0 D 6.6 Z 5.7 1.8 9.0 <0.18 7.9 <0.25 1.7 6.8 65

MW-12D 04/11/2000 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 nd
03/27/2001 -- <5.0 <5.0 <5.0 <5.0 <2.0 <2.0 <2.0 <5.0 <5.0 <5.0 <2.0 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 nd
06/05/2002 <0.16 <0.17 <0.11 <0.14 <0.12 0.67 0.76 0.96 0.61 0.63 0.68 0.16 Q 1.9 <0.13 0.59 <0.16 0.55 1.5 9.0
05/15/2003 <0.018 * <0.017 * <0.018 * 0.059 Q* 0.051 Q* 0.52 D 0.92 D 1.2 D 0.93 D 1.1 D 1.1 D 0.28 1.6 D* <0.017 * 0.73 D 0.065 Q*I 0.34 * 1.2 D* 10

02/25/2004 Well was not accessible for sampling (interior of flush mount frozen)

05/24/2004 <0.34 <0.32 <0.34 <0.36 <0.38 0.95 2.2 2.9 2.6 2.1 2.0 0.64 Q 3.2 <0.32 2.2 <0.45 0.67 Q 2.5 22
Dup (QC-2) 05/24/2004 <0.017 <0.016* <0.017* 0.034 Q * 0.049 Q * 0.46 0.90 D 1.1 D 1.0 D 0.92 D 0.85 D 0.28 1.5 D * <0.016 0.85 D 0.045 Q 0.26 * 1.0 D * 9.0

05/18/2005 0.10 Q <0.091 <0.078 0.11 Q <0.071 0.45 0.84 1.2 1.0 & 0.88 & 0.8 & 0.22 Q& 1.1 <0.087 0.80 & 0.5 0.21 Q 0.80 8.9
Dup (QC-1) 05/18/2005 <0.10 <0.11 <0.097 0.12 Q <0.088 0.51 0.94 1.2 1.0 1.1 0.93 0.21 Q 1.1 <0.11 0.81 <0.11 0.25 Q 0.97 9.1

05/30/2006 <0.010 <0.011 <0.0082 0.016 Q 0.014 Q 0.086 0.19 0.24 Z 0.24 0.20 Z 0.16 0.047 Q 0.21 <0.0091 0.18 0.024 Q 0.041 0.18 1.8
05/16/2007 0.025 Q 0.014 Q 0.014 Q 0.036 0.024 Q 0.095 0.27 0.34 Z 0.32 0.24 Z 0.17 0.059 Q 0.23 <0.0091 0.26 0.17 0.046 0.18 2.5

Dup (051607006) 05/16/2007 0.11 0.012 Q 0.016 Q 0.047 <0.012 0.020 Q 0.049 Q 0.074 Z 0.068 0.053 QZ 0.039 <0.019 0.055 <0.0091 0.058 Q 0.077 0.017 Q 0.042 Q 0.74

MW-13 04/11/2000 -- 90 29 3.8 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.0 <1.0 2,000 <1.0 <5.0 2,125
03/27/2001 -- 210 72 <5.0 <5.0 <2.0 <2.0 <2.0 <5.0 <5.0 <5.0 <2.0 <5.0 <5.0 <2.0 3,700 <5.0 <5.0 3,982
06/05/2002 <430 D <450 D <290 D 2.9 0.88 Q 2.4 3.4 4.1 2.9 2.6 2.5 0.63 Q 6.6 5.3 2.5 3,800 C 3.7 5.8 3,846
05/15/2003 30 D* 0.77 Q* 18 D* 1.2 * 1.2 Q* 4.4 6.2 6.0 5.7 5.0 5.1 1.4 12 D* 2.1 * 4.5 1.6 * 4.3 * 9.7 * 119
02/25/2004 Well was not accessible for sampling (bailer stuck in well)
05/24/2004 55 D 24 D 17 Q, D 2.0 <0.38 1.4 2.7 2.7 2.7 1.9 1.8 0.72 Q 3.3 2.3 2.3 140 D 1.5 2.7 264
05/18/2005 190 D 66 QD 51 QD 4.5 Q <1.8 <2.0 <1.8 <1.8 <2.1 & <1.9 & <1.6 & <2.2 & 2.0 Q 3.5 Q <1.7 & 920 D <2.0 <1.6 1,237
05/30/2006 99 22 37 4.0 Q <4.7 <6.4 <7.5 <6.4Z <7.9 <7.9Z <7.7 <7.7 <6.3 <3.7 <7.7 51 <4.6 <5.9 213

Dup (QC01) 05/30/2006 220 100 61 <16 <23 <31 <37 <31 Z <39 <39 Z <38 <38 <31 <18 <38 860 <23 <29 1,241
05/16/2007 0.49 D 0.16 1.80 D 0.25 0.091 0.35 0.69 D 0.69 DZ 0.69 D 0.64 DZ 0.48 D 0.17 0.84 D 0.066 0.59 D 0.62 D 0.22 0.62 D 9.5

Could not obtain a representative sample due to stormwater runoff
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Table 2 - Groundwater Monitoring Well Analytical Results - PAHs 
Wisconsin Public Service - Former Manitowoc Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949

POLYNUCLEAR AROMATIC HYDROCARBONS (µg/L)
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Wisconsin Groundwater Quality Standards (NR 140)

Preventive Action Limit (PAL) ns ns ns ns 600 ns 0.02 0.02 ns ns 0.02 ns 80 80 ns 8 ns 50 ns

Enforcement Standard (ES) ns ns ns ns 3,000 ns 0.2 0.2 ns ns 0.2 ns 400 400 ns 40 ns 250 ns
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MW-14 04/11/2000 -- 140,000 3,300 36,000 13,000 9,500 8,600 6,700 4,500 7,700 8,800 1,200 27,000 18,000 4,000 540,000 45,000 23,000 896,300
03/27/2001 -- 140,000 3,300 45,000 13,000 10,000 8,400 8,300 3,300 <4,800 7,400 1,100 28,000 15,000 3,800 510,000 50,000 24,000 870,600

06/05/2002

05/15/2003

02/25/2004
05/24/2004
05/18/2005
05/30/2006
05/16/2007

MW-17T 04/11/2000 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 nd
03/27/2001 -- <5.0 <5.0 <5.0 <5.0 <2.0 <2.0 <2.0 <5.0 <5.0 <5.0 <2.0 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 nd
06/05/2002 0.041 Q 0.045 Q <0.018 <0.023 <0.020 <0.019 <0.012 <0.014 <0.015 <0.013 <0.018 <0.017 <0.028 <0.021 <0.014 0.49 <0.019 <0.020 0.6
05/15/2003 <0.020 * <0.019 * <0.020 * <0.021 * 0.022 * <0.013 <0.016 <0.015 <0.018 <0.021 <0.016 <0.018 <0.015 * <0.019 * <0.024 <0.027 * <0.018 * <0.019 * nd
02/25/2004 0.021 Q 0.037 Q <0.017 0.036 Q 0.053 Q 0.39 0.70 D 1.0 D 0.90 D 0.70 D 0.73 D 0.21 1.2 D 0.022 Q 0.73 D 0.56 D 0.28 0.88 D 8.4
05/24/2004 <0.017 <0.016 <0.017 <0.018 <0.019 <0.011 <0.013 <0.012 <0.015 <0.018 <0.013 <0.015 <0.012 <0.016 <0.020 <0.023 <0.015 <0.016 nd
05/18/2005 <0.02 <0.023 <0.019 <0.019 <0.018 <0.020 0.030 Q 0.032 Q 0.031 Q& 0.030 Q& 0.026 Q& <0.022 & 0.037 Q <0.022 0.024 Q& 0.046 Q <0.02 0.033 Q 0.29
05/30/2006 0.012 Q 0.017 QB <0.0082 <0.0081 <0.012 <0.016 <0.018 0.019 QZ <0.019 <0.019Z <0.019 <0.019 0.025 Q <0.0091 <0.019 0.013 QB 0.014 Q 0.020 Q 0.12
05/16/2007 <0.010 <0.011 <0.0082 <0.0081 <0.012 <0.016 <0.018 <0.016 Z <0.019 <0.019 Z <0.019 <0.019 0.020 Q <0.0091 <0.019 <0.012 <0.011 0.016 Q 0.04

MW-18T 04/11/2000 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 nd
03/27/2001 -- <5.0 <5.0 <5.0 <5.0 <2.0 <2.0 <2.0 <5.0 <5.0 <5.0 <2.0 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 nd
06/05/2002 <0.027 <0.028 <0.018 <0.023 <0.020 <0.019 <0.012 <0.014 <0.015 <0.013 <0.018 <0.017 <0.028 <0.021 <0.014 0.12 <0.019 <0.020 0.1
05/15/2003 <0.018 <0.017 <0.018 <0.019 <0.020 <0.012 <0.014 <0.013 <0.016 <0.019 <0.014 <0.016 <0.013 <0.017 <0.021 0.100 <0.016 <0.017 0.1
02/25/2004 <0.017 <0.016 <0.017 <0.018 <0.019 <0.011 <0.013 <0.012 <0.015 <0.018 <0.013 <0.015 <0.012 <0.016 <0.020 0.028 Q <0.015 <0.016 0.03
05/24/2004 <0.017 <0.016 <0.017 <0.018 <0.019 <0.011 <0.013 <0.012 <0.015 <0.018 <0.013 <0.015 0.013 Q <0.016 <0.020 <0.023 <0.015 <0.016 0.01
05/18/2005 <0.02 <0.023 <0.019 <0.019 <0.018 <0.02 0.019 Q 0.022 Q <0.021 & <0.019 & 0.019 Q& <0.022 & 0.030 Q <0.022 <0.017 & <0.022 <0.02 0.025 Q 0.12
05/30/2006 0.036 0.013 QB 0.009 Q <0.0081 <0.012 <0.016 <0.018 <0.016 Z <0.019 <0.019 Z <0.019 <0.019 <0.015 <0.0091 <0.019 0.029 QB <0.011 <0.015 0.09
05/16/2007 <0.010 <0.011 <0.0082 <0.0081 <0.012 <0.016 <0.018 <0.016 Z <0.019 <0.019 Z <0.019 <0.019 <0.015 <0.0091 <0.019 <0.012 <0.011 <0.015 nd

Not sampled due to product (DNAPL) being present.
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Table 2 - Groundwater Monitoring Well Analytical Results - PAHs 
Wisconsin Public Service - Former Manitowoc Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949

POLYNUCLEAR AROMATIC HYDROCARBONS (µg/L)
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Wisconsin Groundwater Quality Standards (NR 140)

Preventive Action Limit (PAL) ns ns ns ns 600 ns 0.02 0.02 ns ns 0.02 ns 80 80 ns 8 ns 50 ns

Enforcement Standard (ES) ns ns ns ns 3,000 ns 0.2 0.2 ns ns 0.2 ns 400 400 ns 40 ns 250 ns
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pl
e 

Lo
ca

tio
n
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MW-19T 04/11/2000 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 nd
03/27/2001 -- <5.0 <5.0 <5.0 <5.0 <2.0 <2.0 <2.0 <5.0 <5.0 <5.0 <2.0 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 nd
06/05/2002 <0.16 <0.17 <0.11 0.30 Q 0.19 Q 0.86 1.2 1.1 0.92 0.71 0.69 0.29 Q 1.7 <0.13 0.91 0.44 0.44 1.4 11
05/15/2003 <0.018 * <0.017 * <0.018 * 0.031 Q* 0.022 Q* 0.092 0.16 0.17 0.15 0.12 0.12 0.038 Q 0.19 * <0.017 * 0.13 0.032 Q*I 0.060 * 0.18 * 1.5
02/25/2004 <0.017 0.016 Q <0.017 <0.018 <0.019 0.023 Q 0.043 Q 0.059 0.054 0.044 Q 0.044 Q <0.015 0.070 <0.016 0.043 Q 0.12 0.020 Q 0.053 Q 0.6
05/24/2004 0.019 Q 0.026 Q <0.017 0.068 0.093 0.66 D 1.5 D 2.1 D 1.8 D 1.4 D 1.5 D 0.42 2.2 D 0.024 Q 1.5 D 0.045 Q 0.54 D 1.7 D 16
05/18/2005 <0.02 <0.023 <0.019 0.040 Q 0.026 Q 0.10 0.17 0.21 0.20 & 0.16 & 0.14 & 0.041 Q& 0.24 <0.022 0.16 & 0.069 Q 0.075 0.2 1.8
05/30/2006 0.018 Q 0.020 QB <0.0082 0.029 0.017 Q 0.054 0.098 0.12 Z 0.11 0.088 Z 0.075 0.023 Q 0.13 <0.0091 0.086 0.25 B 0.039 0.11 1.3
05/16/2007 <0.010 0.014 Q <0.0082 0.016 Q <0.012 0.019 Q 0.039 Q 0.038 QZ 0.042 Q 0.033 QZ 0.028 Q <0.019 0.056 <0.0091 0.029 Q 0.034 Q 0.024 Q 0.046 Q 0.4

MW-20T 04/11/2000 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 nd
03/27/2001 -- <5.0 <5.0 <5.0 <5.0 <2.0 <2.0 <2.0 <5.0 <5.0 <5.0 <2.0 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 nd
06/05/2002 <0.027 <0.028 <0.018 <0.023 <0.020 0.022 Q 0.031 Q 0.033 Q 0.029 Q 0.024 Q 0.025 Q <0.017 0.061 Q <0.021 0.026 Q <0.027 0.027 Q 0.063 Q 0.3
05/15/2003 0.053 Q 0.035 Q <0.018 <0.019 <0.020 <0.012 0.018 Q 0.025 Q 0.023 Q <0.019 0.020 Q <0.016 0.032 Q <0.017 <0.021 0.33 0.018 Q 0.028 Q 0.6
02/25/2004 0.020 Q 0.030 Q <0.017 0.042 Q <0.019 0.039 0.046 0.048 0.040 Q 0.037 Q 0.049 <0.015 0.10 <0.016 0.032 Q 0.096 0.065 0.079 0.7
05/24/2004 <0.017 <0.016 <0.017 0.019 Q <0.019 0.078 0.12 0.14 0.12 0.10 0.11 0.031 0.21 <0.016 0.10 <0.023 0.078 0.18 1.3
05/18/2005 <0.020 <0.023 <0.019 <0.019 <0.018 <0.020 0.027 Q 0.035 Q 0.029 Q 0.027 Q 0.029 Q <0.022 0.046 Q <0.022 0.022 Q 0.039 Q 0.023 Q 0.037 Q 0.3
05/30/2006 <0.010 0.015 QB <0.0082 <0.0081 <0.012 0.032 Q 0.055 Q 0.053 Z 0.051 Q 0.041 QZ 0.044 Q <0.019 0.084 <0.0091 0.037 Q <0.012 0.032 Q 0.064 0.5

Dup (QC02) 05/30/2006 0.017 Q 0.018 QB <0.0082 0.014 Q <0.012 0.028 Q 0.052 Q 0.054 Z 0.049 Q 0.037 QZ 0.044 Q <0.019 0.087 0.016 Q 0.035 Q 0.064 B 0.043 0.06 0.6
05/16/2007 <0.010 <0.011 <0.0082 <0.0081 <0.012 <0.016 <0.018 0.023 QZ <0.019 0.020 QZ 0.019 Q <0.019 0.037 Q <0.0091 <0.019 <0.012 0.021 Q 0.026 Q 0.1

Dup (051607010) 05/16/2007 <0.010 <0.011 <0.0082 0.0086 Q <0.012 0.020 Q 0.038 Q * 0.048 QZ* 0.038 Q* 0.038 QZ 0.040 Q <0.019 0.071 * <0.0091 0.036 Q * <0.012 0.038 Q 0.051 * 0.4

MW-21T 04/11/2000 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 nd
03/27/2001 -- <5.0 <5.0 <5.0 <5.0 <2.0 <2.0 <2.0 <5.0 <5.0 <5.0 <2.0 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 nd
06/05/2002 0.058 Q <0.028 0.36 1.8 D <0.020 0.027 Q 0.10 0.073 0.15 <0.047 0.020 Q 0.037 Q 0.031 Q 0.18 0.12 0.042 Q 0.035 Q 0.034 Q 3.1
05/15/2003 0.037 Q 0.027 Q 0.082 0.47 <0.020 0.021 Q 0.072 0.066 0.11 0.046 Q 0.030 Q 0.020 Q 0.046 0.037 Q 0.081 0.18 0.022 Q 0.042 Q 1.4
02/25/2004 0.032 Q 0.031 Q 0.25 1.1 D <0.019 0.024 Q 0.055 0.053 0.068 0.047 Q 0.037 Q <0.015 0.059 0.081 0.052 Q 0.76 D 0.034 Q 0.050 Q 2.7
05/24/2004 0.018 0.022 0.025 0.066 0.053 0.37 0.58 0.72 0.63 0.59 0.60 0.17 1.0 0.026 0.54 0.038 0.35 0.82 6.6
05/18/2005 0.030 Q <0.023 0.180 0.75 D <0.018 0.049 Q 0.11 0.12 0.15 0.11 0.092 0.031 Q 0.15 0.068 Q 0.11 0.049 Q 0.059 Q 0.11 2.2
05/30/2006 <0.026 <0.029 <0.021 0.097 0.039 Q 0.14 0.32 0.56 Z 0.44 0.35 Z 0.38 0.078 Q 0.51 <0.023 0.34 <0.032 0.14 0.41 3.8
05/16/2007 0.010 Q 0.013 Q 0.011 Q 0.10 0.016 Q 0.053 0.13 0.21 Z 0.18 0.14 Z 0.13 0.027 Q 0.18 0.012 Q 0.16 0.013 Q 0.054 0.15 1.6

[JTB/GRL-08/02][JTB/PAR-07/03][JKL-6/04][HMS/JAH -7/05][HMS/RJG 6/06][HMS/RJG 06/07]
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Table 2 - Groundwater Monitoring Well Analytical Results - PAHs 
Wisconsin Public Service - Former Manitowoc Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949

POLYNUCLEAR AROMATIC HYDROCARBONS (µg/L)
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Wisconsin Groundwater Quality Standards (NR 140)

Preventive Action Limit (PAL) ns ns ns ns 600 ns 0.02 0.02 ns ns 0.02 ns 80 80 ns 8 ns 50 ns

Enforcement Standard (ES) ns ns ns ns 3,000 ns 0.2 0.2 ns ns 0.2 ns 400 400 ns 40 ns 250 ns
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m
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e 
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n
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e 
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at

e

Notes: Laboratory Notes:
1) Pre-2002 data from Horizon Environmental reports. Q: The analyte has been detected between the limit of detection (LOD) and limit of quantitation (LOQ).
2) Concentrations that attain or exceed an NR 140 PAL are italicized/ underlined. C: Analyte value from diluted analysis, or surrogate result not applicable due to sample dilution.
3) Concentrations that attain or exceed an NR 140 ES are underlined/ bold. I: Naphthalene present in blank at 0.030 µg/L.
4) The 4/11/00 MW-13 sampling also contained: (22 µg/L  2,4-Dimethylphenol)(7.4 µg/L 2-methylphenol). * : Duplicate analysis not within control limits.
5) Wells PW-1 and MW-12 were buried by asphalt and well MW-1 was dry during the 5/15/03 sampling event. D: Analyte value from diluted analysis

PAHs: Polynuclear aromatic hydrocarbons. &: Laboratory Control Spike recovery not within control limit.
ns: No standard for this analyte. Z: This compound was separated in the check standard but it did not meet the resolution criteria as set forth in SW846.

Dup (QC-1): Field duplicate sample (field identity shown in parentheses). B: Analyte is present in the method blank.
µg/L: Micrograms per liter.

-- : Analysis was not performed.
nd: Not detected.

1530 SSWP Tables1234 revised 070604-Tbl 2 GW PAH Page 7 of 7



Table 3 - Groundwater Elevations
Wisconsin Public Service - Former Manitowoc Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949

Well Name MW-1 Well Name MW-2
Well Depth from TOC (feet) 23.71 Well Depth from TOC (feet) 23.75
Screen Length (feet) 3 Screen Length (feet) 3
Surface Elevation (MSL) na Surface Elevation (MSL) na
Top of Casing Elevation (MSL) 601.06 Top of Casing Elevation (MSL) 597.18
Top of Screen Elevation (MSL) 580.35 Top of Screen Elevation (MSL) 576.43
Bottom of Screen Elevation (MSL) 577.35 Bottom of Screen Elevation (MSL) 573.43

Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL) Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL)
03/22/1999 19.53 581.53 * 03/22/1999 15.57 581.61 *
04/10/2000 Dry < 577.35 04/10/2000 16.61 580.57 *
03/26/2001 20.65 580.41 * 03/26/2001 16.56 580.62 *
10/25/2001 19.89 581.17 * 10/25/2001 15.95 581.23 *

01/31/2002 A inaccessible due to snow/ice 01/31/2002 A 16.23 580.95 *
03/03/2002 19.45 581.61 * 03/03/2002 inaccessible due to snow/ice
06/05/2002 19.32 581.74 * 06/05/2002 15.39 581.79 *
05/15/2003 dry dry 05/15/2003 16.35 580.83 *
08/26/2003 dry dry 08/26/2003 16.34 580.84 *
11/19/2003 20.62 580.44 * 11/19/2003 16.74 580.44 *
02/25/2004 20.67 580.39 * 02/25/2004 16.81 580.37 *
05/24/2004 ~23.7 ~577.4 05/24/2004 15.64 581.54 *
11/10/2004 19.29 581.77 * 11/10/2004 15.36 581.82 *
5/18/2005 G 19.32 581.74 * 05/18/2005 15.43 581.75 *
11/28/2005 20.04 581.02 * 11/28/2005 16.13 581.05 *
05/30/2006 19.68 581.38 * 05/30/2006 15.75 581.43 *
05/16/2007 19.42 TBS * 05/16/2007 15.59 581.59 *

Well Name MW-5 Well Name MW-6
Well Depth from TOC (feet) 29.20 Well Depth from TOC (feet) 30.55
Screen Length (feet) 3 Screen Length (feet) 10
Surface Elevation (MSL) na Surface Elevation (MSL) na
Top of Casing Elevation (MSL) 605.24 Top of Casing Elevation (MSL) 601.85
Top of Screen Elevation (MSL) 579.04 Top of Screen Elevation (MSL) 581.30
Bottom of Screen Elevation (MSL) 576.04 Bottom of Screen Elevation (MSL) 571.30

Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL) Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL)
03/22/1999 23.48 581.76 * 03/22/1999 20.18 581.67 *
04/10/2000 24.51 580.73 * 04/10/2000 21.23 580.62  
03/26/2001 24.63 580.61 * 03/26/2001 21.34 580.51  
10/25/2001 23.86 581.38 * 10/25/2001 20.56 581.29  

01/31/2002 A 24.15 581.09 * 01/31/2002 A inaccessible due to snow/ice
03/03/2002 inaccessible due to snow/ice 03/03/2002 inaccessible due to snow/ice
06/05/2002 23.33 581.91 * 06/05/2002 20.03 581.82 *
05/15/2003 24.31 580.93 * 05/15/2003 20.91 580.94  
08/26/2003 24.29 580.95 * 08/26/2003 20.98 580.87
11/19/2003 24.86 580.38 * 11/19/2003 21.39 580.46  
02/25/2004 24.76 580.48 * 02/25/2004 21.43 580.42  
05/24/2004 23.70 581.54 * 05/24/2004 20.25 581.60 *
11/10/2004 23.31 581.93 * 11/10/2004 19.9 581.95 *
5/18/2005 G 22.98 582.26 * 05/18/2005 20.06 581.79 *
11/28/2005 24.12 581.12 * 11/28/2005 20.83 581.02  
05/30/2006 23.75 581.49 * 05/30/2006 20.33 581.52 *
05/16/2007 23.62 581.62 * 05/16/2007 20.22 581.63 *
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Table 3 - Groundwater Elevations
Wisconsin Public Service - Former Manitowoc Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949

Well Name MW-7 Well Name MW-8
Well Depth from TOC (feet) 10.63 Well Depth from TOC (feet) 10.53
Screen Length (feet) 5 Screen Length (feet) 5
Surface Elevation (MSL) na Surface Elevation (MSL) na
Top of Casing Elevation (MSL) 588.93 Top of Casing Elevation (MSL) 588.13
Top of Screen Elevation (MSL) 583.30 Top of Screen Elevation (MSL) 582.60
Bottom of Screen Elevation (MSL) 578.30 Bottom of Screen Elevation (MSL) 577.60

Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL) Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL)
03/22/1999 7.30 581.63  03/22/1999 6.58 581.55  
04/10/2000 8.32 580.61  04/10/2000 7.59 580.54  
03/26/2001 8.43 580.50  03/26/2001 7.70 580.43  
10/25/2001 7.66 581.27  10/25/2001 6.94 581.19  
01/31/2003 nm nm 01/31/2003 nm nm
03/03/2002 7.94 580.99  03/03/2002 inaccessible due to snow/ice
06/05/2002 7.14 581.79  06/05/2002 6.75 581.38  
05/15/2003 8.10 580.83  05/15/2003 7.35 580.78
08/26/2003 8.07 580.86  08/26/2003 7.32 580.81
11/19/2003 8.18 580.75  11/19/2003 7.70 580.43  
02/25/2004 8.52 580.41  02/25/2004
05/24/2004 7.36 581.57  05/24/2004 6.72 581.41
11/10/2004 7.08 581.85  11/10/2004 5.16 582.97 *
05/18/2005 7.19 581.74 05/18/2005 6.46 581.67  
11/28/2005 7.88 581.05 11/28/2005 7.03 581.10
05/30/2006 7.47 581.46 05/30/2006 7.72 580.41  
05/16/2007 7.36 581.57 05/16/2007 7.10 581.03  

Well Name MW-9 Well Name MW-10
Well Depth from TOC (feet) 10.60 Well Depth from TOC (feet) 14.51
Screen Length (feet) 5 Screen Length (feet) 5
Surface Elevation (MSL) na Surface Elevation (MSL) na
Top of Casing Elevation (MSL) 588.60 Top of Casing Elevation (MSL) 588.81
Top of Screen Elevation (MSL) 583.00 Top of Screen Elevation (MSL) 579.30
Bottom of Screen Elevation (MSL) 578.00 Bottom of Screen Elevation (MSL) 574.30

Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL) Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL)
03/22/1999 6.99 581.61  03/22/1999 7.22 581.59 *
04/10/2000 8.04 580.56  04/10/2000 8.27 580.54 *
03/26/2001 8.14 580.46  03/26/2001 8.39 580.42 *
10/25/2001 7.36 581.24  10/25/2001 7.66 581.15 *

01/31/2002 A 7.65 580.95  01/31/2002 A 7.87 580.94 *
02/15/2002 E nm nm 02/15/2002 E 7.94 580.87 *
02/15/2002 B nm nm 02/15/2002 B 7.97 580.84 *
02/15/2002 C nm nm 02/15/2002 C 7.97 580.84 *
03/03/2002 7.66 580.94  03/03/2002 7.89 580.92 *
06/05/2002 6.91 581.69  06/05/2002 7.09 581.72 *
05/15/2003 7.83 580.77 05/15/2003 7.95 580.86 *
08/26/2003 7.84 580.76 08/26/2003 7.96 580.85 *
11/19/2003 8.46 580.14  11/19/2003 8.37 580.44 *
02/25/2004 8.22 580.38 02/25/2004 8.50 580.31 *
05/24/2004 7.10 581.50 05/24/2004 7.31 581.50 *
11/10/2004 6.87 581.73 11/10/2004 6.95 581.86 *
05/18/2005 6.92 581.68 05/18/2005 7.07 581.74 *
11/28/2005 7.61 580.99 11/28/2005 7.68 581.13 *
05/30/2006 7.25 581.35 05/30/2006 7.31 581.5 *
05/16/2007 7.08 581.52 05/16/2007 7.19 581.62 *

inaccessible due to snow/ice
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Table 3 - Groundwater Elevations
Wisconsin Public Service - Former Manitowoc Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949

Well Name MW-11 Well Name MW-12
Well Depth from TOC (feet) 14.64 Well Depth from TOC (feet) 13.60
Screen Length (feet) 5 Screen Length (feet) 5
Surface Elevation (MSL) na Surface Elevation (MSL) na
Top of Casing Elevation (MSL) 588.94 Top of Casing Elevation (MSL) 590.40
Top of Screen Elevation (MSL) 579.30 Top of Screen Elevation (MSL) 581.80
Bottom of Screen Elevation (MSL) 574.30 Bottom of Screen Elevation (MSL) 576.80

Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL) Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL)
03/22/1999 7.34 581.6 * 03/22/1999 10.35 580.05  
04/10/2000 8.38 580.56 * 04/10/2000 11.43 578.97  
03/26/2001 8.48 580.46 * 03/26/2001 11.72 578.68  
10/25/2001 7.70 581.24 * 10/25/2001 10.63 579.77  

01/31/2002 A 7.96 580.98 * 01/31/2002 A 10.51 579.89  
02/15/2002 E nm nm 02/15/2002 E 9.87 580.53  
02/15/2002 B nm nm 02/15/2002 B 11.25 579.15  
02/15/2002 C nm nm 02/15/2002 C 10.91 579.49  
03/03/2002 7.94 581.00 * 03/03/2002 10.20 580.20  
06/05/2002 8.03 580.91 * 06/05/2002 8.80 581.60  
05/15/2003 8.11 580.83 * 05/15/2003 inaccessible (covered with asphalt)
08/26/2003 8.08 580.86 * 08/26/2003 10.10 580.30
11/19/2003 8.48 580.46 * 11/19/2003 11.31 579.09  
02/25/2004 8.48 580.46 * 02/25/2004 11.51 578.89
05/24/2004 7.39 581.55 * 05/24/2004 9.42 580.98
11/10/2004 7.30 581.64 * 11/10/2004 9.00 581.4
05/18/2005 7.27 581.67 * 05/18/2005 10.39 580.01
11/28/2005 8.34 580.60 * 11/28/2005 10.1 580.3
05/30/2006 Abandoned 05/30/2006 nm nm

06/20/2006 9.85 580.55
05/16/2007 10.28 580.12

Well Name MW-12D Well Name MW-13
Well Depth from TOC (feet) 35.02 Well Depth from TOC (feet) 12.53
Screen Length (feet) 15 Screen Length (feet) 5
Surface Elevation (MSL) na Surface Elevation (MSL) na
Top of Casing Elevation (MSL) 590.62 Top of Casing Elevation (MSL) 590.93
Top of Screen Elevation (MSL) 570.60 Top of Screen Elevation (MSL) 583.40
Bottom of Screen Elevation (MSL) 555.60 Bottom of Screen Elevation (MSL) 578.40

Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL) Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL)
03/22/1999 10.81 579.81 * 03/22/1999 10.48 580.45  
04/10/2000 11.82 578.80 * 04/10/2000 11.60 579.33  
03/26/2001 12.10 578.52 * 03/26/2001 11.84 579.09  
10/25/2001 10.94 579.68 * 10/25/2001 10.85 580.08  

01/31/2002 A 10.79 579.83 * 01/31/2002 A 10.85 580.08  
02/15/2002 E 10.10 580.52 * 02/15/2002 E 10.33 580.60  
02/15/2002 B 11.89 578.73 * 02/15/2002 B 10.99 579.94  
02/15/2002 C 11.40 579.22 * 02/15/2002 C 10.93 580.00  
03/03/2002 10.43 580.19 * 03/03/2002 10.70 580.23  
06/05/2002 9.06 581.56 * 06/05/2002 9.39 581.54  
05/15/2003 11.26 579.36 * 05/15/2003 10.96 579.97
08/26/2003 10.38 580.24 * 08/26/2003 10.66 580.27
11/19/2003 11.66 578.96 * 11/19/2003 > 8.53 na
02/25/2004 02/25/2004 >8.53 na
05/24/2004 9.81 580.81 * 05/24/2004 9.74 581.19
11/10/2004 9.35 581.27 * 11/10/2004 9.60 581.33
05/18/2005 10.74 579.88 * 05/18/2005 10.51 580.42
11/28/2005 10.55 580.07 * 11/28/2005 10.46 580.47
05/30/2006 9.23 581.39 * 05/30/2006 9.53 581.40
05/16/2007 11.60 579.02 * 05/16/2007 11.45 579.48

inaccessible, well under melt water
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Table 3 - Groundwater Elevations
Wisconsin Public Service - Former Manitowoc Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949

Well Name MW-14 Well Name MW-15T
Well Depth from TOC (feet) 17.57 Well Depth from TOC (feet) 20.0
Screen Length (feet) 5 Screen Length (feet) 15
Surface Elevation (MSL) na Surface Elevation (MSL) na
Top of Casing Elevation (MSL) 594.87 Top of Casing Elevation (MSL) 586.75
Top of Screen Elevation (MSL) 582.30 Top of Screen Elevation (MSL) 581.75
Bottom of Screen Elevation (MSL) 577.30 Bottom of Screen Elevation (MSL) 566.75

Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL) Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL)
03/22/1999 13.69 581.18  11/19/2003 nm nm
04/10/2000 14.74 580.13  02/25/2004 nm nm
03/26/2001 14.87 580.00  05/24/2004 nm nm
10/25/2001 14.06 580.81  11/10/2004 nm nm

01/31/2002 A,P 14.26 580.61  05/18/2005 6.73 580.02
02/15/2002 E,P 14.08 580.79  11/28/2005 7.02 579.73
02/15/2002 B,P 14.26 580.61  05/30/2006 6.17 580.58
02/15/2002 C,P 14.29 580.58  5/16/2007 6.57 580.18
03/03/2002 P 14.19 580.68  
06/05/2002 P nm nm
05/15/2003 P 14.50 580.37
08/26/2003 P nm nm
11/19/2003 P 15.32 579.55  
2/25/2004 P 14.83 580.04
5/24/2004 P 13.10 581.77
11/10/2004 nm nm
5/18/2005 P nm nm

11/28/2005 P 14.04 580.83
5/30/2006 P 13.45 581.42
5/16/2007 P 13.80 581.07

Well Name MW-16T
Well Depth from TOC (feet) 17.5 Well Name MW-17T
Screen Length (feet) 15 Well Depth from TOC (feet) 23.96
Surface Elevation (MSL) na Screen Length (feet) 15
Top of Casing Elevation (MSL) 586.74 Surface Elevation (MSL) na
Top of Screen Elevation (MSL) 584.24 Top of Casing Elevation (MSL) 594.81
Bottom of Screen Elevation (MSL) 569.24 Top of Screen Elevation (MSL) 585.85

Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL) Bottom of Screen Elevation (MSL) 570.85

11/19/2003 6.89 579.85 Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL)
02/25/2004 7.48 579.26 03/22/1999 14.09 580.72  
05/24/2004 4.26 582.48 04/10/2000 15.24 579.57  
11/10/2004 5.93 580.81 03/26/2001 na na
05/18/2005 6.16 580.58 10/25/2001 14.54 580.27  
11/28/2005 6.08 580.66 01/31/2002 A 14.65 580.16  
05/30/2006 nm nm 02/15/2002 E 14.29 580.52  
5/16/2007 5.88 580.86 02/15/2002 B 14.91 579.90  

02/15/2002 C 14.81 580.00  
03/03/2002 inaccessible due to snow/ice
06/05/2002 13.14 581.67  
05/15/2003 14.74 580.07  
08/26/2003 14.54 580.27  
11/19/2003 15.27 579.54  
02/25/2004 15.40 579.41  
05/24/2004 13.48 581.33  
11/10/2004 13.49 581.32  
05/18/2005 14.23 580.58  
11/28/2005 14.35 580.46  
05/30/2006 13.54 581.27  
05/16/2007 14.20 580.61  
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Table 3 - Groundwater Elevations
Wisconsin Public Service - Former Manitowoc Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949

Well Name MW-18T Well Name MW-19T
Well Depth from TOC (feet) 26.56 Well Depth from TOC (feet) 40.00
Screen Length (feet) 15 Screen Length (feet) 15
Surface Elevation (MSL) na Surface Elevation (MSL) na
Top of Casing Elevation (MSL) 597.85 Top of Casing Elevation (MSL) 594.50
Top of Screen Elevation (MSL) 586.29 Top of Screen Elevation (MSL) 569.50
Bottom of Screen Elevation (MSL) 571.29 Bottom of Screen Elevation (MSL) 554.50

Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL) Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL)
03/22/1999 16.28 581.57  03/22/1999 13.90 580.60 *
04/10/2000 17.30 580.55  04/10/2000 15.03 579.47 *
03/26/2001 17.44 580.41  03/26/2001 15.22 579.28 *
10/25/2001 16.66 581.19  10/25/2001 14.28 580.22 *

01/31/2002 A nm nm 01/31/2002 A inaccessible due to snow/ice
02/15/2002 E nm nm 02/15/2002 E 13.91 580.59 *
02/15/2002 B nm nm 02/15/2002 B 14.74 579.76 *
02/15/2002 C nm nm 02/15/2002 C 14.58 579.92 *
03/03/2002 16.92 580.93  03/03/2002 14.14 580.36 *
06/05/2002 16.08 581.77  06/05/2002 12.79 581.71 *
05/15/2003 16.96 580.89 05/15/2003 14.46 580.04 *
08/26/2003 17.05 580.80 08/26/2003 14.11 580.39 *
11/19/2003 17.47 580.38  11/19/2003 14.95 579.55 *
02/25/2004 17.98 579.87 02/25/2004 14.98 579.52 *
05/24/2004 16.34 581.51 05/24/2004 12.23 582.27 *
11/10/2004 16.13 581.72 11/10/2004 nm nm
05/18/2005 16.20 581.65 05/18/2005 13.90 580.60 *
11/28/2005 16.88 580.97 11/28/2005 14.35 580.15 *
05/30/2006 16.50 581.35 05/30/2006 13.06 581.44 *
05/16/2007 16.36 581.49 05/16/2007 13.83 580.67 *

Well Name MW-20T Well Name MW-21T
Well Depth from TOC (feet) 39.72 Well Depth from TOC (feet) 40.00
Screen Length (feet) 15 Screen Length (feet) 15
Surface Elevation (MSL) na Surface Elevation (MSL) na
Top of Casing Elevation (MSL) 596.13 Top of Casing Elevation (MSL) 596.99
Top of Screen Elevation (MSL) 571.41 Top of Screen Elevation (MSL) 571.99
Bottom of Screen Elevation (MSL) 556.41 Bottom of Screen Elevation (MSL) 556.99

Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL) Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL)
03/22/1999 14.73 581.40 * 03/22/1999 15.44 581.55 *
04/10/2000 15.74 580.39 * 04/10/2000 16.48 580.51 *
03/26/2001 15.95 580.18 * 03/26/2001 16.57 580.42 *
10/25/2001 15.10 581.03 * 10/25/2001 15.84 581.15 *
01/31/2002 nm nm 01/31/2002 nm nm

01/31/2002 A nm nm 01/31/2002 A 16.10 580.89 *
02/15/2002 E nm nm 02/15/2002 E nm nm
02/15/2002 B nm nm 02/15/2002 B nm nm
02/15/2002 C nm nm 02/15/2002 C nm nm
03/03/2002 15.32 580.81 * 03/03/2002 16.08 580.91 *
06/05/2002 14.39 581.74 * 06/05/2002 15.25 581.74 *
05/15/2003 15.47 580.66 * 05/15/2003 16.22 580.77 *
08/26/2003 15.49 580.64 * 08/26/2003 16.26 580.73 *
11/19/2003 15.84 580.29 * 11/19/2003 16.57 580.42 *
02/25/2004 15.95 580.18 * 02/25/2004 16.68 580.31 *
05/24/2004 14.63 581.50 * 05/24/2004 15.50 581.49 *
11/10/2004 14.48 581.65 * 11/10/2004 15.21 581.78 *
05/18/2005 14.58 581.55 * 05/18/2005 15.31 581.68 *
11/28/2005 15.20 580.93 * 11/28/2005 13.93 583.06 *
05/30/2006 20.73 575.4 * 05/30/2006 15.6 581.39 *
05/16/2007 14.68 581.45 * 05/16/2007 15.33 581.66 *
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Table 3 - Groundwater Elevations
Wisconsin Public Service - Former Manitowoc Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949

River Staff Gauge Well Name PW-1
Well Depth from TOC (feet) 35.00
Screen Length (feet) 15
Surface Elevation (MSL) na

Top of Gauge (4/13/98) Elevation (MSL) 585.88 Top of Casing Elevation (MSL) 590.40
Top of Gauge (5/24/05) Elevation (MSL) 585.33 Top of Screen Elevation (MSL) 570.40

Bottom of Screen Elevation (MSL) 555.40

Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL) Date
Depth to Water from 

TOC (feet)
Water Elevation 

(MSL)
04/13/1998 4.70 581.18 04/13/1998 15.05 575.35 *
03/22/1999 7.28 578.60 03/22/1999 15.00 575.40 *
04/10/2000 8.41 577.47 04/10/2000 16.76 573.64 *

03/26/2001 D 8.35 577.53 03/26/2001 19.38 571.02 *
10/25/2001 nm nm 10/25/2001 16.41 573.99 *

01/31/2002 E nm nm 01/31/2002 E 10.21 580.19 *
01/31/2002 A nm nm 01/31/2002 A 14.05 576.35 *
02/15/2002 E nm nm 02/15/2002 E 9.90 580.50 *
02/15/2002 B nm nm 02/15/2002 B 26.93 563.47  
02/15/2002 C nm nm 02/15/2002 C 19.52 570.88 *
03/03/2002 nm nm 03/03/2002 E 10.19 580.21 *
06/05/2002 nm nm 06/05/2002 18.52 571.88 *
05/15/2003 nm nm 05/15/2003 inaccessible (covered with asphalt)
08/26/2003 nm nm 08/26/2003 inaccessible (covered with asphalt)
11/19/2003 nm nm 11/19/2003 F 18.25 572.15 *
02/25/2004 nm nm 02/25/2004 20.81 569.59  
05/24/2004 nm nm 05/24/2004 16.25 574.15 *
11/10/2004 nm nm 11/10/2004 nm nm
05/24/2005 6.72 578.61 05/18/2005 nm nm
11/28/2005 7.34 577.99 11/28/2005 13.54 576.86 *
05/30/2006 6.83 578.50 5/30/2006 E 9.04 581.36 *
06/20/2006 7.19 578.14 05/16/2007 16.32 574.08 *
05/16/2007 7.05 578.28

[JTB/AAS 06/25/02][U-JTB/C-PAR 7/03][U-JKY/C-JTB-5/04][U-HMS/JAH  050711][HMS/RJG 6/06][HMS/RJG 6/07]
Notes:
1) Well construction and pre-2002 water level data collected from Horizon Environmental reports.
A: Pump operating at 5 GPM
B: Pump operating at 27.5 GPM TOC: top of well casing
C: Pump operating at 15.5 GPM TOG: top of staff gauge
D: River was covered with 6-12 inches of ice. *: Water elevation above top of screen.
E: Pump off or suspected to be off MSL: mean sea level
F: Pump operating at 11 GPM na: not available
G: Bailer had to be removed to obtain water level nm: not measured
P: Product (DNAPL) present in well TBS: To be surveyed in June 2007 bases on new top of casing elevation

1530 SSWP Tables1234 revised 070604-Tbl 3 Water Levels Page 6 of 6



Table 4- Sampling and Analysis Plan Summary 
Wisconsin Public Service ¥Former Manitowoc Manufactured Gas Plant Site 
402 North Tenth Street, Manitowoc, Wisconsin 
USEPA WIN000509949 I BRRTS # 02-36-000219 

Proposed 
Sample Number of Matrix I 

Parameter 
Type/Location Sampling Laboratory 

Locations 

Surface Soil 14 soil PVOCs 
(Human health risk (1 sample per fixed or PAHs 
assessment - 0 to 2 ft bgs location) mobile Lead 
and Feasibiflty Study) Vanadium 

fixed Total Cyanide 
Subsurface Soil 26 soil PVOCs 

(Human health risk (up to 3 fixed or PAHs 
assessment and samples mobile Lead 
Feasibility Study) per location) Vanadium 

fixed Total Cyanide 
Subsurface Soil 2 soil Grain Size Distribution 

(Soil Vapor Assessment, (1 location near fixed Moisture Content 
exterior building samples) each building) Bulk Density 

Specific Gravity of Soil Solids 
Soil soil Protocol 8 

(Waste Characterization) fixed 

Soil Vapor TBD soil vapor BTEX + Naphthalene 
(Human health risk (2 samples per fixed Oxygen 
assessment- Indoor Air location) Carbon Dioxide 
Pathway) Methane 

Groundwater Grab Samples 3 water PVOCs 
(Feasibtlity Study) (1 sample per mobile PAHs 

location) 

Groundwater R wells 1 26 water PVOCs 
(Risk Assessment, Feasibility fixed PAHs 
Study, On-going monitoring) Metals15 (Min. One Round) 

AvaiL Cyanide (Min. One Round) 

Field Parameters8 

Influent- Treatment System 1 water VOCs 

fixed PAHs 
Intermediate (Between Carbon) 1 water BTEX 

fixed 
Effluent R Treatment System 1 water VOCs 

fixed SVOCs 

pH 

1530 SSWP Tables1234 revised 080410 Rev 1 

Method 

8021 or 8260B 

8270C or 8270-SIM 

6020A 

6020A 

9012A 

8021or8260B 

8270C or 8270-SIM 

6020A 

6020A 

9012A 

ASTM D421/D422 

ASTM D2216 

ASTM D2937 

ASTM D854 

various 

T0-15 

ASTM D1946 or EPA 3C 

ASTM D1946 or EPA 3C 

ASTM D1946 or EPA 3C 

8021or8260B 

8270C or 8270-SIM 

8021or8260B 

8270C or 8270-SIM 

6020A 

OIA-1677 

Field 

8260B 

8270C or 8270-SIM 

8021or 8260B 

8260B 

8270C or 8270-SIM 

150.1 

Estimated Holding Time 
Sample 

Field Equipment 
MS/MSD 4 TOTAL 

Container Minimum Preservation 
from Sample 

Quantity Duplicates 2 Blanks 3 Type Volume (Cool to 4 o" 2°C All Samples) 
Date 

UPLAND 

14 1 0 1 16 glass vial 2 oz. methanol 7/28 days 

14 1 0 1 16 amber glass 4 oz. 14/40 days 

14 1 0 1 16 plastic 5 oz. 6mo. 

14 1 0 1 16 plastic 5 oz. 6mo. 

14 1 0 1 16 plastic 5 oz. 14 days 

up to 78 up to 4 0 up to 4 up to 86 glass vial 2 oz. methanol 7/28 days 

up to 78 up to4 0 up to 4 up to 86 amber glass 4 oz. 14/40 days 

up to 78 up to 4 0 up to 4 up lo 86 plastic 5 oz. 6 mo. 

up to 78 up to 4 0 up to4 up to 86 plastic 5 oz. 6 mo. 

up to 78 up to 4 0 up to 4 up lo 86 plastic 5 oz. 14 days 

2 0 0 0 2 5 gal bucket 5 gal 

2 0 0 0 2 from 5 gal bucket 

2 0 0 0 2 Undisturbed Sample Shelby 

2 0 0 0 2 from Shelby 

1 Composite 0 0 0 1 glass 26 oz. varies 

TBD TBD 0 0 TBD ::;;1 RL Summa canister 30 days 

TBD TBD 0 0 TBD ::;;1 RL Summa canister 30 days 

TBD TBD 0 0 TBD <1 RL Summa canister 30 days 

TBD TBD 0 0 TBD <1-L Summa canister 30 days 

3 1 0 0 4 glass vial 2-40 ml HCI to pH<2, Zero Headspace 14 days 

3 1 0 0 4 amber glass 2 liters 14 days 

26 3 0 2 31 glass vial 2-40 ml HCI to pH<2, Zero Headspace 14 days 

26 3 0 2 31 amber glass 2liters 14 days 

26 3 0 2 31 glass 1 liter H2S04 to pH<2 

26 3 0 2 31 amber glass 500ml PbC03; NaOH to pH>12 14 days 

26 0 0 0 26 field measured 

2/year 0 0 0 2/year glass vial 2-40 ml HCI to pH<2, Zero Headspace 14 days 

2/year 0 0 0 2/year amber glass 2 liters 14 days 

Bimonthly 0 0 0 Bimonthly glass vial 2-40 ml HCI to pH<2, Zero Headspace 14 days 

2/year 0 0 0 2/year glass vial 2-40 ml HC! to pH<2, Zero Headspace 14 days 

2/year 0 0 0 2/year amber glass 2 liters 14 days 

2/year 0 0 0 2/year plastic 250ml immediate 
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Table 4- Sampling and Analysis Plan Summary 
Wisconsin Public Service -Former Manitowoc Manufactured Gas Plant Site 
402 North Tenth Street, Manitowoc, Wisconsin 
USEPA WIN000509949 I BRRTS # 02-36-000219 

Proposed 
Sample Number of Matrix I 

Type/Location Sampling Laboratory 
Parameter 

Locations 

River Surface Water 9 water PVOCs 
(Human Health and (1 sample per fixed PAHs 
Ecological Risk location) Metals 10 

Assessment) Cyanide 

Phenols12 

Total Suspended Solids 

Field Parameters8 

River Sediment TBD sediment PVOCs 
(Ecological Risk (min. 23) mobile 34 PAHs5 

Assessment) Metals9 

Phenols 12 

Percent Solids 
fixed Cyanide 

Black Carbone 
TOG 

Toxicity Testinq7 

Ammonia 

Total Sulfide 
River Sediment 3 cores sediment PVOCs 

(Human Health Risk (1 sample per mobile PAHs 
Assessment) location) Percent Solids 

fixed TOG 

River Surface Water (if needed Locations water PVOCs 
(Human Health and and fixed PAHs 
Ecological Risk parameters Metals 10 

Assessment) as needed Cyanide 

Phenols12 

Total Suspended Solids 

Field Parameters8 

River Sediment 32 cores sediment C0Cs13 

(Characterization) TBD/fixed TOG 

Black Carbone 
River Sediment 4 cores sediment Protocol 8 

{Waste and Geotechnical (included in fixed Grain Size Distribution 
Characterization) above 32 Atterberq Limits 

cores) Organic Content 

Specific Gravity 

Moisture Content 
Shear Strength 

River Sediment 3 cores sediment PCB (total) 
(NR 347 Parameters} (included in fixed Pesticides 14 

above 32 Metals11 

cores} Oil & Grease 

Nitrate+ Nitrite 

Ammonia-Nitrogen 

Total Kjeldahl Nitrogen 

Total Phosphorus 

Percent Solids 

TOG 

1530 SSWP Tables1234 revised 080410 Rev 1 

Estimated Field Equipment 
Method Sample 

Duplicates 2 Blanks 3 
Quantity 

SEDIMENT SAMPLING STEP I 

8021 or 82606 9 1 0 
8270C or 8270-SIM 9 1 0 

6020A 9 1 0 

OIA-1677 9 1 0 

8270C 9 1 0 

160.2 9 1 0 

Field 9 0 0 

8021or8260B TBD TBD TBD 

8270C or 8270-SIM TBD TBD TBD 

6020A TBD TBD TBD 

8270C TBD TBD TBD 

Various TBD TBD TBD 

9012A 23 2 0 

Refer to Note 6 23 2 0 

Various 23 2 0 

Refer to Note 7 23 2 0 

350.1 23 2 0 

9030 23 2 0 

8021or 8260B 3 1 0 

8270C or 8270-SIM 3 1 0 

Various 3 1 0 

Various 3 1 0 
SEDIMENT SAMPLING STEP II 

8021or 82606 TBD TBD TBD 

8270C or 8270-SIM TBD TBD TBD 

6020A TBD TBD TBD 

OIA-1677 TBD TBD TBD 

8270C TBD TBD TBD 

EPA 160.2 TBD TBD TBD 

Field TBD TBD TBD 

TBD TBD TBD TBD 

Various TBD TBD TBD 

Refer to Note 6 TBD TBD TBD 

Various 1 Composite 0 0 

ASTM D421, 422 TBD 0 0 

ASTM D4318 TBD 0 0 

ASTM D2974 TBD 0 0 

ASTM D854 TBD 0 0 

ASTM D2216 TBD 0 0 

pocket penetrometer/torvane TBD 0 0 

8082 TBD 0 0 

8081A TBD 0 0 

6020A TBD 0 0 

9070 TBD 0 0 

LACHAT 12-107-04-1-B (0.25) TBD 0 0 

LA CHAT 12-107 -06-1-A (0.16) TBD 0 0 
LACHAT 10-107-06-2-E TBD 0 0 

365.2 or 365.3 TBD 0 0 

Various TBD 0 0 

Various TBD 0 0 

Page 2 of 3 

Holding Time 
Container Minimum Preservation 

MS/MSD 4 TOTAL 
Type Volume (Cool to 4" "- 2"C All Samples) 

from Sample 
Date 

1 11 glass vial 2-40 ml HCI to pH<2, Zero Headspace 14 days 

1 11 amber glass 2liters 14 days 

1 11 plastic 500 ml HN03 to pH <2 28 days 

1 11 amber glass 500 ml PbC03; NaOH to pH>12 14 days 

1 11 amber glass 1 L 14 days 

1 11 plastic 250ml 7 days 

0 9 field measured 

TBD TBD glass 2 oz. methanol 7/28 days 

TBD TBD amber glass 4oz. 14/40 days 

TBD TBD plastic 125 ml 6 months 

TBD TBD amber glass Boz. 14/40 days 

TBD TBD glass 4 oz. keep in dark 28 days 

0 25 plastic 125 ml 14 days 

0 25 plastic 500 g keep in dark 28 days 

0 25 plastic 100 g keep in dark 28 days 

0 25 plastic 2L keep in dark 

0 25 plastic 10 g 28 days 

0 25 amber glass 25g min Zero Headspace 7 days 

0 4 glass 2 oz. methanol 7/28 days 

0 4 amber glass 4 oz. 14/40 days 

0 4 glass 4 oz. keep in dark 28 days 

0 4 plastic 100 g keep in dark 28 days 

TBD TBD glass vial 2-40 ml HCI to pH<2, Zero Headspace 14 days 

TBD TBD amber glass 2 liters 14 days 

TBD TBD plastic 500ml HN03 to pH <2 28 days 

TBD TBD amber glass 500ml PbC03; NaOH to pH>12 14 days 

TBD TBD amber glass 1 L 14 days 

TBD TBD plastic 250ml 7 days 

TBD TBD field measured 

TBD TBD TBD TBD TBD TBD 

TBD TBD plastic 100 g keep in dark 28 days 

TBD TBD plastic 500 g keep in dark 28 days 

0 TBD glass 26 oz. varies 

0 TBD 5 gal bucket 5 gal. 

0 TBD Glass or Plastic 8 oz. 

0 TBD plastic 100 g keep in dark 28 days 

0 TBD plastic 200 g 

0 TBD Glass or Plastic 8 oz. 

0 TBD field measured 

0 TBD amber glass 250 g 14 days 

0 TBD amber glass 250 g 14 days 

0 TBD plastic 100 g 6 months 

0 TBD amber glass 30 g 28 days 

0 TBD plastic 30 g 28 days 

0 TBD plastic 3g 28 days 

0 TBD plastic 3g 28 days 

0 TBD plastic 3g 28 days 

0 TBD glass 4 oz keep in dark 28 days 

0 TBD plastic 100 g keep in dark 28 days 
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Table 4- Sampling and Analysis Plan Summary 
Wisconsin Public Service • Former Manitowoc Manufactured Gas Plant Site 
402 North Tenth Street, Manitowoc, Wisconsin 
USEPA WIN000509949 I BRRTS # 02-36-000219 

Proposed 
Sample Number of Matrix I 

Parameter 
Type/Location Sampling Laboratory 

Locations 

Notes: 

Estimated 
Method Sample 

Field 

Quantity Duplicates 2 

1. Groundwater monitoring will be quarterly for one year following new well installation including 19 existing wells and up to 7 anticipated new wells. 

Equipment 
MS/MSD 4 TOTAL 

Blanks 3 

2. Field duplicates will be collected at a frequency of one per group of ten or fewer investigative water samples and one per group of twenty or fewer investigative soil/soil vapor samples. 

3. Equipment blanks will be collected at a frequency of one per sampling day with non-dedicated sampling equipment. 

Container Minimum 
Type Volume 

4. Matrix Spike/Matrix Spike Duplicate (MS/MSD) samples will be collected at a frequency of one per group of twenty or fewer investigative samples. Additional volume will be determined per laboratory requirements. 

5. Includes a list of 34 PAHs, including chain parameters as provided in USEPA Guidance Procedures for the Derivation of Equilibrium Partitioning Sediment Benchmarks (ESBs) 

for the Protection of Benthic Organisms: PAH Mixtures, 2002 by SW-846 Method 8270C with gas chromatograph/mass spectrometry in selected ion mode of operation. 

6. Black Carbon ("Soot" Carbon) is the remaining carbon after muffle furnace drying and acid treatment of sediments to remove other forms of carbon. 

Used to estimate the bioavailable concentration of PAHs in sediment from the "freely-dissolved" chemical in the interstitial water based on 

US EPA Bioavailability Procedure, 2000, Gustafsson, et al. 1997, and Accardi-Day and Gschwend, 2003. 

7. The Hyalella (amphipod) 28-day test will be used to evaluate the toxicity of whole sediments. This test will be performed in accordance with USEPA. 

8. Field parameters include temperature, pH, specific conductivity, oxidation-reduction potential, and dissolved oxygen. Also includes turbidity for surface water samples. 

9. Metals analyses for Step I sediment sampling include: aluminum, antimony, barium, copper, iron, lead, manganese, nickel, selenium, silver, vanadium, and zinc. 

10. Metals analyses for Surface Water risk assesment include: aluminum, antimony, arsenic, barium, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, selenium, silver, vanadium, and zinc. 

11. Metals analyses for NR 347 include: arsenic, cadmium, chromium, copper, lead, mercury, nickel, selenium and zinc. 
12. Phenols include 2,4-dimethylphenol, 2-methylphenol, 4-methylphenol and phenol. 

13. COGs will be determined after interpretation of the results of the Step I risk assesment 

14. Pesticides for NR 347 include: chlordane, DDT, and ODD & ODE. 

15. Metals analyses for groundwater monitoring include: aluminum, iron, manganese, and vanadium. If results of first round indicate concentrations below screening values, then parameters will be discontinued. 

Acronyms: 

PCB = Polychlorinated Biphenyl 

TBD =To be determined based on field encountered conditions 

BTEX = Benzene, toluene, ethyl benzene, and xylenes 

1530 SSWP Tables1234 revised 080410 Rev 1 

PVOC =Petroleum Volatile Organic Compounds 

TOG= Total Organic Carbon 

VOC = Volatile Organic Compounds 

PAHs =Polynuclear Aromatic Hydrocarbons 

SVOCs = Semi-volatile organic compounds 

COGs = Contaminants of concern 

Page 3 of 3 

Holding Time 
Preservation 

from Sample 
(Cool to 4' "2"C All Samples) 

Date 
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SANBORN MAPS 



Ship To: Brian Hennings 

Natural Resource 

23713 W. Paul Road 

Pewaukee, WI53072 

Customer Project: 

l017571CAR 

1530 

262-523-9000 

~R• Env;ronmental 
~UI Data Resources Inc 

"Linking Technology with Tradition"® 

Sanborn® Map Report 

Order Date: 1/9/2007 

Inquiry#: 

P.O.#: 

1831689.3s 

NA 

Completion Date: 1/10/2007 

Site Name: Former Wisconsin Fuel and Light 

Address: North 11th Street/Chicago Street 

City/State: Manitowoc, WI 54220 

Cross Streets: 

Based on client-supplied information, fire insurance maps for the following years were identified 

1883-2 Maps 
1887-2 Maps 
1894-2 Maps 
1900-3 Maps 
1906-2 Maps 
1912-2 Maps 
1919-3 Maps 
1927-3 Maps 

1946- 3 Maps 
1956-3 Maps 
1964- 3 Maps 
1966-3 Maps 

Limited Permission to Photocopy Total Maps: 31 

llatural Resource Technology (the client) is permitted to make up to THREE photocopies of this Sanborn Map transmittal and each fire insurance map accompanying this report solely for the 
imited use of its customer. No one other than the client is authorized to make copies. Upon request made directly to an EDR Account Executive, the client may be permitted to make a limited 
wmber of additional photocopies. This permission is conditioned upon compliance by the client, its customer and their agents with EDR's copyright policy; a copy of which is available upon 
·equest. 

rHis Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot be concluded from this 
~eport that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN 
:;G;INNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT 
J!tlliiTATION, MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA 
~ESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF 
)AMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA 
~ESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report AS IS. Any analyses, estimates, ratings, 
mv1ronmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they be interpreted as providing any facts 
·egarding, or prediction or forecast of, any environmental risk for any property. Only a Phase I Environmental Site Assessment pertormed by an environmental professional can provide 
nformation regarding the environmental risk for any property. Additionally, the information provided in this Report is not to be construed as legal advice. 

::opyright 2007 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of Environmental Data Resources, 
110., or its affiliates, is prohibited without prior written permission. EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its 
1ffiliates. All other trademarks used herein are the property of their respective owners. 



USER'S GUIDE 

fhis User's Guide provides guidelines for accessing Sanborn Map® images and for transferring them to your Word Processor. 

Reading Sanborn Maps 

Sanborn Maps document historical property use by displaying property information through words, abbreviations, and map 
symbols. The Sanborn Map Key provides information to help interpret the symbols and abbreviations used on Sanborn Maps. 
The Key is available from EDR's Web Site at: http://www.edrnet.com/reports/samples/key.pdf 

Organization of Electronic Sanborn Image File 

Sanborn Map Report, listing years of coverage 
User's Guide 

• Oldest Sanborn Map Image 
Most recent Sanborn Map Image 

Navigating the Electronic Sanborn Image File 
1. Open file on screen. 
2. Identify TP (Target Property) on the most recent map. 
3. Find TP on older printed images. 
4. Using Acrobat® Reader®, zoom to 250% in order to view more 
clearly. (200-250% is the approximate equivalent scale of 
hardcopy Sanborn Maps.) 

A. On the menu bar, click "View" and then "Zoom to ... " 
B. Or, use the magnifying tool and drag a box around the TP 

Printing a Sanborn Map From the Electonic File 
EDR recommends printing images at 300 dpi (300 dpi prints faster than 600 dpi) 

• To print only the TP area, cut and paste from Acrobat to your word processor application. 

Acrobat Versions 6 and 7 
1. Go to the menu bar 
2. Click the "Select Tool" 
3. Draw a box around the area selected 
4. "Right click" on your mouse 
5. Select "Copy Image to Clipboard" 
6. Go to Word Processor such as Microsoft Word, paste and print 

Acrobat Version 5 
1. Go to the menu bar 
2. Click the "Graphics Select Tool" 
3. Draw a box around the area selected 
4. Go to "Menu" 
5. Highlight "Edit" 
6. Highlight "Copy" 
7. Go to Word Processor such as Microsoft Word, paste and print 

Important Information about Email Delivery of Electronic Sanborn Map Images 
Images are grouped intra one file, up to 2MB. 
In cases where in excess of 6-7 map years are available, the file size typically exceeds 2MB. In these cases, 
you will receive multiple files, labeled as "1 of 3", "2 of 3", etc. including all available map years. 
Due to file size limitations, certain ISPs, including AOL, may occasionally delay or decline to deliver files. Please 
contact your ISP to identify their specific file size limitations. 
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Photo 1 

Looking northeast from the west end of the sheet pile wall near the termination of North  
11th Street and the Manitowoc River. 

 

 
Photo 2 

Looking north-northeast from the west end of the sheet pile wall near the termination of  
North 11th  Street in the upstream direction of the Manitowoc River. 



 
Photo 3 

Looking north from the west end of the sheet pile wall near the termination of North 11th Street 
across the Manitowoc River to the industrial complex on the opposite side of the river. 

 

 
Photo 4 

Looking north-northwest from the west end of the sheet pile wall near the termination of North 11th  
Street across the Manitowoc River to the far end of the industrial complex on the opposite side of  

the river. 



 
Photo 5 

Looking west from the west end of the sheet pile wall near the termination of North 11th Street 
downstream along the Manitowoc River; the south shore of the river adjacent to the Wisconsin 

Central Property is shown. 
 

 
Photo 6 

Example of Notice signs posted on the rail of the sheet pile wall on the property. 
 



 
Photo 7 

Looking east up the steep slope on the property showing the east edge of the parking lot and the 
north end of the WPSC building. 

 

 
Photo 8 

Looking to the west-southwest across the parking lot from atop the step slope on the east end  
of the property.  North side of the WPSC building is shown. 

 



 

 
Photo 9 

Looking at the southwest corner of the WPSC building from near the corner of  
North 11th Street and Chicago Street.  NRT employee is standing in the approximate location of 

monitoring well MW14, which is located approximately 30 feet from the building. 
 

 
Photo 10 

Looking north from the corner of North 11th Street and Chicago Street.  Note how the road and 
adjacent parking lot slope toward the river. 



 
Photo 11 

Looking approximately west toward the Wisconsin Central Railroad and Braun Building 
properties from the corner of North 11th Street and Chicago Street. 

 

 
Photo 12 

Looking south toward the garage building (Kitzerow Enterprises) from the corner of North 11th 
Street and Chicago Street. 

 



 

 
Photo 13 

Looking east along Chicago Street from the corner of North 11th Street and Chicago Street. 
Note the lawn area located on the south side of the WPSC building (left) and the WPSC-owned 

storage building and Winter building (right). 
 

 
Photo 14 

Looking east from the southeast corner of the WPSC Building across North 10th Street toward the 
commercial development on the opposite side of the street. 



 
Photo 15 

Looking south from the corner of North 10th Street and Chicago Street toward the Winter building 
(middle) and WPSC storage building (right). 

 

 
Photo 16 

Looking north from the corner of North 10th Street and Chicago Street which shows the residential 
development further down North 10th Street. 
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